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When a bearing goes bad— 
Lead comes to the rescue 


EAD is a quiet, serious-minded 

metal which goes about its busi- 

ness without the aid of a press agent 
and a battery of cheer leaders. 

And lead’s business is to take an es- 
sential part in practically every modern 
industry. Most often it is the guardian, 
protecting the weather-beaten structures 
of buildings, sheathing the wires that 
carry power and light to every home, 
every factory. 

Production of an entire plant may be 
seriously interrupted 
when one bearing 
on a single machine 
goes bad. What is the 
remedy? Lead. Not 
lead alone — it is per- 
fectly willing to work 
with other :metals to 
form babbitt alloys 
that are stroriger, more 
durable,more depend- 
able than any leadless 
bearing metal. 

“But,” says the bab- 
bitt user, “which of 
the dozens of different 
grades of lead alloys 


The EAGLE-PICHER LEAD COMPANY -:- 


tts uy 


wy 


willserve my purpose and save my plant 
from all the expense of a breakdown?” 


Eagle Babbitt Service gives him the 
answer. For Eagle-Picher research has 
produced three different grades of bear- 
ing metal which are designed scientific- 
ally to fill 95% of all babbitt require- 
ments. They are known as Eagle Dread- 
naught High-Speed, Eagle Outlasta 
General Service, and Eagle Standard 
No.4. And Eagle Babbitt Service stands 
ready to supply special alloys to fill the 

special needs which 
industry may develop. 


This babbitt ser- 
vice is only one phase 
of productive research 
in the Eagle-Picher 
institution which is 
constantly on the 
watch for new uses for 
lead in all its useful 
forms. Tomo: -:»w, 
when industry’s de- 
veloping processes re- 
quire new services 
from lead,Eagle-Picher 
will be ready to supply 
the need. 


134 North La Salle Street - Chicago 


EAGLE-PICHER 


| Producers of Lead and Allied Products | 


Sales Offices 


CINCINNATI CLEVELAND PITTSBURGH 


PHILADELPHIA 


NEW YORK MINNEAPOLIS 


BOSTON BUFFALO DETROIT BALTIMORE NEW ORLEANS KANSASCITY ST.LOUIS JOPLIN 


Manufacturing ‘Plants 
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$ A few users of 
Foster Superheaters 
ea anes West Virginia Pulp & Paper Co. 
SEE RE Sars Phelps Dodge Company 
BM iteties ts icceey cere New Jersey Zinc Co. 
Aluminum........2 Aluminum Co. of America 
FMM sno caves sccduwy eeomel Lead - Ca. 
PE iia put <a aw peenie s ubas U. S. Steel Corp. 
PROEMONs 305i shaw enc ce International Nickel Co. 
Reiss isn miedo oeic mies Homestake Mining Co. 
2 SSP e osear Consolidated Coal Co. 
RA ks shoe «50k > ee ee aioe Semet Solvay Co. 
2 ARR per rene 2 oat re TEACH Standard Oil Co. 
pease e aimdw sine oe Portland Cement Co. 
‘ ‘ : Jarvesters........ nternational Harvester Co. 
Typical Foster Superheater in- ~~ et Oliver Chilled Plow C 
stallation in water tube boiler. aioe aa aval. Chem. Co. 
Automobiles ........ Packard Motor Car Co, 
r py. eens Firestone Tire & Rubber Co. 
i Electrical Apparatus....Western Electric Co. 
| Explosives....E. I. du Pont de Nemours Co. 
& | Firearms. ..... Winchester Repeat. Arms Co. 
A necessity | ee Se ER ae ee Swift & Co. 
Milk Products...... Borden’s Cond. Milk Co. 
| Biscuits................National Biscuit Co. 
Ad Say Hershey Chocolate Co. 
in the modern power plant each abae 5 ois 6 oe ek akieeieoe American Ice Co, 
CONN esis 0 Kank Riverside & Dan Riv. Mills 
Wa ss ¥ sa nwienes a Ametican Woolen Mills 
MN rns sae beduees Endicott Johnson Co. 
a . : : : oo eee oe Pfister & Vogel Leather Co. 
N these days of steadily-mounting costs of Chanbiseie: 00.2... . General Chemical Co. 
" ; ROME is. a Co hae a dee Ka Sherwin-Williams Co. 
fuel and labor, there is a greater demand than Soap...............,.. N. K._ Fairbanks Co. 
f f x h a t t Fn abate yt reg bag seas ne 
7 y i: ars..........Amerfican ar & oundry oO. 
ever be ore or engineers who can pom on Cash Registers....National Cash Register Co. 
1 1 Talki Machines.. Victor Talking Mach. Co. 
tested methods and equipment that will reduce wf sepeactte pat ny gi ete 
: Cz NaS weak 40 Fact oes Eastma Kodak Co. 
the cost of generating power. meee iene, 
; = = : ee ere Curtis Publishi Co. 
Today, every well-informed engineer know S Mail Orders. ee sekst yf toot Resbeek "& Co. 
that a correctly designed superheater will effect Peas 
a greater fuel saving per dollar invested than any 
other steam power plant equipment. The un- | Are you posted on superheat? If 
‘ : not, send for the Foster Superheater 
oiler effi- : =f 
questioned benefits of superheat to b Book, describing fully all the benefits 
ciency, engine and turbine economy, and power | of superheat and the special advan- 
plant operation, have in large measure been tages of the patented Foster con- 


‘ struction. 
established by the operating records of more than 


10,000 Foster superheater installations extending 
over 20 years of service. ah 












Over 
10,000 
installations 


in stationary power- 
plants 


POWER SPECIALTY COMPANY 


Foster Superheaters and Economizers 
111 Broadway, New York 


. isco 
Boston Philadelphia Pittsburgh Chicago San Frane 
Kansas City Detroit Dallas Denver London, England 
Plants at Dansville, N. Y., and Egham, England 
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why Koehring Pavers Produce 


: —another reason Porn Secret Concrete 


i? jaorme important to the resultant strength 
and durability of concrete is the admittance 
of an accurate amount of water into the mixing 
drum at exactly the right instant. Long ago the 
Koehring Company recognized this fundamental 
requirement and set to work to devise an au 
tomatic water measuring system. 








Today, the system is as nearly exact and accurate 
as human ingenuity has been able to design. A 
balanced three-way valve is automatically open- 
ed at a certain point, by the charging skip as it is 
raised, admitting the water into the mixing drum 
at exactly the right instant. The regulating 
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hand wheel governs to a minute accuracy the material ace the sccurecyof water measuring when 
= P i Koehrin e re en e volu- 
amount of water which is to be used per batch. metric center of the tank and Y the measuring arm. 


All dribble is eliminated by the syphon-gravity principle 
which draws the water through a straight 314 inch 
pipe into the mixing drum. Straight flow from the tank 


| to drum secures a fast, clean discharge. “Concrete—Its Manufacture and 
Use” is a 210 page treatise on the 


{ This is another pioneering development by Koehring uses of concrete, including 26 pages 
engineers which with the Koehring batch meter, Koeh- of bere of P= of or. 

° : : requir . 

ring boom and bucket, and Koehring five action re- To engineering studenl, ticnlty 

mixing principle produces standardized, dominant navbar auiil atlases teal ue 

strength concrete of unvarying uniformity. shall gladly send a copy on request. 
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MANUFACTURERS OF PAVERS. MIXERS—GASOLINE SHOVELS, CRANES AND DRAGLINES 
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“From Turret to Foundation Stone’ 


Complete design and construction 
of all types of structures are in- 
cluded in the service offered by The 
Foundation Company. Efficient pro- 
duction in industry is dependent 
upon scientific design of plant;— 
and initial cost of plant is depend- 
ent upon economical, rapid and 
skillful construction. 








Modern factory buildings must contain 
every facility to meet the demand for ef- 
fective mechanical operation, and for con- 
sideration of the human operator. The mill 
built for Courtaulds, Limited, at Cornwall, 
Canada, s ia model of such factory con- 
struction. 


The construction of the locomotive erect- 
ing shops of the Southern Railway at At- 
lanta, Georgia, is a notable example of 
complete service rendered by engineering 
contractor, working in full cooperation, 
in both design and construction, with the 
engineers of the railway company. 





Often considerations of location determine 
a site where construction of the foundations 
is rendered unusually difficult. The New 
York Telephone Building, of which Marc 
Eidlitz & Son, Inc. were General Contrac- 
tors, was placed where the Hudson River 
used to flow; yet modern methods permitted 
The Foundation Company to construct the 
substructure reaching to rock five stories 
below surface level. 











These are but a few of the types of 
projects constructed by this organi- 
zation. 








THE FOUNDATION COMPANY 


CITY OF NEW YORK 


Office Buildings + Industrial Plants . Warehouses . Railroads and Terminals + Foundations 

Underpinning + Filtration and Sewage Plants . Hydro-Electric Developments . Power Houses 

Highways + River and Harbor Developments - Bridges and Bridge Piers » Mine Shafts and Tunnels 
ATLANTA SAN FRANCISCO MEXICO CITY LONDON, ENGLAND 


PITTSBURGH LOS ANGELES LIMA, PERU BRUSSELS, BELGIUM 
CHICAGO MONTREAL, CANADA CARTAGENA, COLOMBIA TOKYO, JAPAN 


BUILDERS OF SUPERSTRUCTURES AS WELL AS SUBSTRUCTURES 
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There’s Romance in the Story of Gas as a Practical Fuel 
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“Kast is East and West is West”~ 
Gas Fuel Meets the Needs of the Twain! 


THE selfsame gas which makes pipe direct to point of actual 
the kettle sing merrily on the use. It requires no storage room 
kitchen range is used alike by | “Fuel by Pipe Line”? | and almost no operating space. 
manufacturers all over the world. | Some of the many industrial |] ‘There is no stoking or waste 
Gas is industrial fuel ‘‘stripped | for Snacaling copper wie, | disposal, and no capital is tied 
for action.’’ By expert scientific | Myycnins tech pasteurizing | up in fuel supply. 


means the raw material is rid of | bats, baking, cooking, harden- | Js it any wonder, then, that in 


ing lead, tempering oil, form- 


ashes, cinders, smoke, soot, dust | ing hosiery, etc. Japan, as well as Boston, indus- 
and all other non-combustible tries requiring heat for any pur- 





ingredients at the gas plant. pose are making much use of 
this modern Super-Fuel, Gas? 


Gas Fuel is delivered through a 


ASK THE INDUSTRIAL DEPARTMENT OF BOSTON’S GAS COMPANY 
HOW GAS FUEL IS PROVING ITSELF PRACTICAL FOR YOUR BUSINESS 


Boston Consolidated 
Gas Company 














‘THE, TECH ° 






































ee 


Volume “VII Campripce, Mass., DecemsBer, 1926 Number 6 
Copyright 1926 by The Tech Engineering News 
Entered as second class matter, June 1, 1920, at the Post Office at Boston, Mass., under the Act of March 3, 1879. 
Acceptance for mailing at special rate of postage provided for in Section 1103, Act of October 3, 1917, authorized November 3, 1920. 
Published monthly throughout the school year by the undergraduates of the Massachusetts Institute of Technology for the purpose 
of disseminating news of scientific and industrial interest and of promoting closer co-operagon between Alumni and undergradutes. 

















THE MANAGING BOARD 


GEORGE B. DARLING, Tea 27 EDWARD D. TRUE, ’27 JAMES P. F. PILKINGTON, ’27 
Editor General Manager Business Manager 
JOHN A. CARVALHO, "28 WINTHROP H. TOWNER, ’28 MARSHALL W. JENNISON, ’27 JOHN S. MIDDLETON. ’28 
Advertising Manager Associate Editor Managing Editor Circulation Manager 


ROBERT A. NADLER, ’27 
Publicity Manager 


EDITORIAL DEPARTMENT - BUSINESS DEPARTMENT 
THE EDITORIAL BOARD THE BUSINESS BOARD 
2 oP RURT ? Ki - H. B. ELLISON, ’28, Assistant Advertising Manager 
r | oie oe en ee R. E. CRAWFORD, °28, Assistant Circulation Manager 
r i. SPELLER 599 tr ee Editor W. BAUMRUCKER, Jr., ’29, Assistant Advertising Manager 
«ee “R, ’29, Ass N zing Edito I > DC 992 Acc: Advertising } 
A. K. STRICKER, Jr, ’29, Features Editor | W. H. PHILLIPS, ’28, ae a Manager 
STAFF C. J. CRISTOFALO, ’28 C. F. HOLDREDGE, ’29 
; ; : E. P. WEATHERLY, Jr., ’29 J. E. HOWARTH, Jr., ’29 
Ny. i BAL, 27 G. J. MEYERS, Jr., ’29 A. TAMMARO, 728 W. G. SMITH, ’28 
J. L. HERZOG, ’28 H. MOSER, °27 D. H. WILSON, ’29 R. W. STOBER, ’27 





C. J. CUSTER, ’29 











THE ENGINEERING COLLEGE MAGAZINES ASSOCIATED 
Chairman, Prof. Leslie F. Van Hagan, Madison, Wisconsin 








The Transit Rose Technic Penn State Engineer 

Iowa Engineer Michigan Technic Technograph 

Colorado Engineer Ohio State Engineer Cornell Civil Engineer 
Nebraska Blue Print Minnesota Techno-Log Kansas State Engineer 
Pennsylvania Triangle The Tech Engineering News Kansas Engineer 

Sibley Journal of Engineering University of Virginia Journal of Engineering Princeton E. A. News Letter 
Purdue Engineering Review Wisconsin Engineer Armour Eng neer 





; Subscription, per year, $1.50 
Address all communications to The Tech Engineering News, Walker Memorial, Cambridge 39, Massachusetts. Telephone, University 686+ 
Advertising rates upon application 


TABLE OF CONTENTS 






ADVANCED BOILER PRACTICE. By Professor E. F. Miller, ’86 .. . . . . + 259 










SYNTHETIC METHANOL AND ai ID FUELS FROM COAL. 

By General Georges Patart. . . ot ae Os ee 
RADIOGRAPHY. By Professor John T. aN ee... «Ses of oie Owe. < ee 
STEAM POWER STAIIONE. Gee. Oe ee Cire) Co. we OG 
THE ROLE OF CHEMISTRY IN POWER GENERATION. 

By J. T. Ward and T. A. Mangelsdorf, 726 . . * RS Reger ge anne 





DEPARTMENTAL NOTES 
EDITORIALS 















POD PERE cn, 


258 THE TECH ENGINEERING NEWS December, 1926 






MODERNIZE OLD WATER POWERS 








Above— Before Reconstruction 
Right—After Reconstruction 


ET maximum capacity and efficiency 
from your water power. By redevelop- 

ment our engineers improved the efficiency 
of the plant illustrated above by 25%. They 
are prepared to examine existing plants and 


to assist in their redevelopment. 
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Advanced Boiler Practice 
A summary of the methods of obtaining highest efficiencies from 


NE hardly realizes when he sees 
()ite boiler equipment of a mod- 

ern power station having boilers 
carrying pressures as high as 1200 
and 1500 Ibs. that forty years ago a 
boiler carrying 100 lbs. would have 
been considered as working under a 
very high pressure. Formerly boilers 
were rated on 15 sq. ft. of heating 
surface for what was then called a 
boiler horse power. As improvements 
were made which bettered the econ- 
omy of boilers even with a higher rate 
of coal consumption per square foot 
of grate area, the heating surface was 
gradually reduced for rating horse 
power, dropping first to 12 and then 
to 10 and in all probability in the next 
few years boilers will be rated as low 
as 8 square feet of surface per horse 
power or perhaps even lower. If one 
looks at a drawing showing the set- 
ting of boilers he is surprised to find 
that forty years ago it was the cus- 
tom to put the grate not more than 3 
feet from the bottom of the boiler. 
As engineers learned more about com- 
bustion this distance was gradually 
increased until today in some of our 
stoker-fired plants there is a distance 
of 18 ft. or more between the grate 
and the heat-absorbing surface. Nat- 
urally with better and more complete 
combustion the thermal efficiency of 
boilers has increased; we now are get- 
ting 82 to 85% as against 68 to 
70% of earlier years. 

The introduction of the mechanical 
stoker and the reduction in the cost 
of the labor for firing was a very im- 
portant step in lowering the cost of 
generation of steam, one man with 
modern stokers, powdered coal or oil, 
being able to handle 20,000 boiler 
horse power whereas with hand-firing 





boiler installations 


By Proressor E. F. Minter, ’86 
Head of the Department of Mechanical 
Engineering, Massachusetts Institute 
of Technology 


500 was the upper limit. The early 
mechanical stokers, while not giving 
any better thermal efficiency than 
could be obtained by hand-firing were 
nevertheless a good investment and 
the modern underfed stoker with 
forced draft in the ash-pit enabling 
boilers to be run at from 350 to 400% 
rating is a far better investment. In 
the modern boiler plants it is often 
the question whether coal should be 
burned on underfed stokers or burned 
as powdered fuel or whether oil either 
steam or mechanically atomized should 
be the source of the heat supply. 

If a _ plant runs _ continuously 
throughout the year it makes little 
difference whether one burns coal on 
underfed stckers, powdered coal or 
fuel oil. When, however, a plant 
runs only 3000 hours a year the pow- 
dered coal or oil, will, without ques- 
tion, show a decided saving, there 
being no “banking” loss in the case 
of oil or powdered coal while for the 
underfed stoker the “banking” loss 
amounts to one-half a pound of coal 
per square foot of grate per hour of 
the banking period. 

Some other items enter into the 
question of what should be used for 
a fuel, such items being outside of 
the relative cost. 

As the price of fuel has gradually 
increased more attention has been 
given to increasing the economy of 
steam generating plants,—the first step 
was the introduction of economizers 
to recover heat from the flue gases. 
The loss of draft resulting from the 
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use of an economizer. in almost every 
case necessitated an induced draft fan 
which incidentally is a much more 
economical method of maintaining a 
flow through the gas passages of the 
boiler than the modern chimney, 
which depends for its operation on the 
difference in weight of the column of 
hot air in the chimney and the col- 
umn of cold air outside of the chim- 
ney. In addition to the economizer 
many of the large plants have now 
installed between the economizer and 
chimney an air pre-heater which re- 
covers still more heat from the flue 
gas transferring this heat to air which 
is forced through the pre-heater and 
thence into the ash-pit. Radiation 
from the outside walls of the boiler 
which formerly used to be from 8 to 
10% of the heat of the fuel, is reduced 
down: to 1% by the use of hollow 
furnace walls through which air on 
the way to the ash-pit is forced. 

One of the great sources of trouble 
with modern boilers forced way be- 
yond their rating has been the main- 
tenance of the refractories in the boil- 
er walls. This difficulty has been over- 
come in the larger boilers by the use 
of water-cooled surfaces such as the 
fin-tube and the Bailey wall, the tubes 
used in these water-cooled walls on 
account of the water circulation main- 
tained through them protect the brick 
back of them and incidentally offer 
most excellent surface for the absorp- 
tion of heat. 

With the use of a stoker there is a 
certain amount of power required for 
operation, generally 2% of the entire 
output of steam. In the case of steam 
atomization of oil, again about 2% of 
the steam generated is used. Steam 

(Continued on page 296) 
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Synthetic Methanoland Liquid Fuels from Coal 


commercial process for tAts 


The latest authentic report on the efforts to develop a 
difficult conversion which ts of such tremendous 


ITHIN a few weeks. your 
\ \ library will probably be in pos- 

session of the complete Pro- 
ceedings of the International Confer- 
ence on Coal which contains the full 
text of my paper on the subject of 
“The Industrial Transformation of 
Coal into Organic Technical Prod- 
ucts.” Consequently, this lecture 
will deal with the further develop- 
ments of special chemical and me- 
chanical points of the new process: 
that is, the catalytic reaction between 
carbon monoxide and hydrogen. 

I. First experiments on the cataly- 
tic reaction between CO and Hg at 
atmospheric pressure. 

This reaction was studied, twenty 
years ago, by the French scientist 
Sabatier, who can be called the father 
of catalysis—and he found, at that 
time, that the one reaction between 
these gases which takes place in pres- 
ence of any catalytic agent was the 
formation of Methane (CH4) accord- 
ing to the equation: 

CO + 3H, = CH, + 2H2,O0 

His endeavor to obtain from these 
two gases an organic, oxygenated prod- 
uct (namely formaldehyde) was a fail- 
ure. It is to be noticed that Sabatier 
worked exclusively at atmospheric 
pressure. 

Il. First experiments on this cata- 
lytic reaction under high pressure. 

In 1913 the German firm—Badische 
Anilin and Soda-Fabrik—having suc- 
ceeded in the industrial production of 
ammonia by synthetic combination, 
under high pressure, of nitrogen and 
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By Generat Georces PAtTart 


Inspector General of Explosives, of France 


hydrogen was quite naturally induced 
to try the same process of combining 
other gases with H.; for example, 


During the week of November 15th, 
the first International Coal Conference 
was held at Pittsburgh, Pa. This con- 
ference was notable not only from the 
keen interest manifested, as indicated by 
the large attendance, over fifteen hundred 
delegates being registered, but also from 
the standpoint of the number and calibre 
of the delegates and speakers from 
Europe. One of the most prominent 
of these foreign delegates was General 
Georges. Patart, Inspector General oi 
Explosives, of France. General Patart 
is the French inventor of the process 
for making methyl alcohol from coal, 
one of the three important processes by 
which coal may be converted over to 
liquid fuel. The conversion of the solid 
fuels given us so abundantly by nature 
into liquid fuels so greatly demanded 
by our present day civilization is one 
of the most entrancing and important 
problems facing fuel engineers. The 
lecture explaining his process which 
was delivered by General Patart before 
students of the Gas and Fuel Engineer- 
ing Course at M. I. T. at the invitation 
of Professor Haslam, is here published 
for the first time and most of the in- 
formation contained therein is making 
its first appearance in American print. 





CO. The results they obtained are 
given in German Patents of 1913 and 
in the U. S. Patent No. 1,201,850 
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SYNTHETIC METHANOL FLOW SHEET 


I. Water gas producer, 2. Scrubber. 3. Sulphur Compound absorber. 4. Gas holder. 5. Four 


stages of compression. 6. Circulating pump. 7. Charcoal filter. 8. First catalyst 


tube. 9. First condenser. 10. First 


receiver. 11. Second catalyst tube. 


12. Second condenser. 13. Second receiver. 14. Synthetic Alcohol tank. 
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CCOMOMIC sign ifica nCe 


filed February 11, 1914 by Alvin 
Mittasch and Christian Schneider. 


According to the German firm itself 
(or as stated in their British Patent 
No. 229,714—Appl. Date 1923) no 
definite organic oxygenated compound 
had been obtained at this time by this 
process but a mixture of hydrocarbons, 
which was said to form the principal 
products of the reaction and, with 
these hydrocarbons, in a watery layer, 
a certain amount of oxygenated deriv- 
atives as alcohol, aldehydes and acids, 
the methanol itself not being named 
in any of “Badische’s” 1913 patents. 

Ill. Methanol production by high 
pressure catalysis. 


In 1921, having myself resumed the 
study of the questions relating to the 
reaction of CO and Hy under high 
pressure and in the presence of cataly- 
tic agents, I found that it. was possible 
to obtain methanol as the chief and 
sole product of the reaction according 
to the equation: : 


CO + 2H». — CH,OH 


and that pretty nearly every catalyst 
known at that time as a hydrogenation 
or oxidation catalyst, was able, more 
or less, to promote this methanol for- 
mation. My French Patent was filed 
August 19th, 1921 and published July 
1922. A short time after this publi- 
cation (February 1923) Badische Ani- 
lin and Soda-Fabrik filed in Germany 
application for patent relating to 
methanol production by the same pro- 
cess, 

In fact, my later experiments have 
shown that the reaction according to 
which CO and Hg reacts to produce 
methanol is only one particular case 
of a much more general reaction 
which proceeds according to the two 
following equilibrium equations: 


(1)nCO+ 27H. 
(Cy Hon + 10H) + (n—1) H,O 


(2) pCO + pH, == pCO, + pH.O 
(if n> 2, and p =n + 1) 


2 


by which interaction every aliphatic 
alcohol can be obtained through the 
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SCRUBBER AND SULPHUR ABSORBERS 


The tall cylinder on the left scrubs the 
cylinders in the center 


gas coming from the producer. The 
foreground contain materials to remove 


two squat 


from the 


gas all the sulphur compounds 


use of ordinary water-gas according to 
the general equation: 


(3) 
% (CO+H,)=C, Hp, OH-+200, + (*—1)H,0 


u—~ 
water gas 


IV. Production of higher hydrocar- 
bons at atmospheric pressure. 

Quite recently, Professor Franz 
Fischer, Director of the Kaiser Wil- 
helm Institute in Milheim-Ruhr (Ger- 
many) made a remarkable discovery 
which came as a striking surprise to 
all scientists who, like myself, have 
been studying for years this interac- 
tion between CO and Hy. He found, 
at atmospheric pressure, that between 
certain limits of temperature and in 
the presence of some metallic catalyst 
(as cobalt or iron) the CO and Hg can 
react to give hydrocarbons other than 
methane and that it was possible to 
absolutely avoid the formation of 
methane. Quite probably the reaction 
goes similarly to that giving the alco- 
hols according to the two equations: 


(4) nCO+ (2n +1) Hy = 
Ch Hen + 2 +. nH,O 


(5) pCO + pHz = pCO, + pH2,O 


by the interaction of which water gas 
can be transformed—directly and com- 


pletely —into a mixture of saturated 
hydrocarbons of a composition entire- 
y similar to that of American petrol- 
ly lar to that of A petrol 


eum according to the equation: 
(6) 
* mt (CO FF 2) = A yt S C0, +H, 


—,-Y 
water gas 
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As it is easy to see, the two pro- 
cesses for transforming the water gas, 
the first one—under high pressure— 
into alcohol,-and the second one—un- 
der atmospheric pressure—into hydro- 
carbons, are giving approximately the 
same theoretical calorific yield. For 
example, in the formation of butanol 
this calorific yield would be 82.5 per 
cent and 83.3 per cent in the forma- 
tion of butane, the difference (less 
than 1%) being due to the larger 
quantity of heat released in the forma- 
tion of alcohol. But, calculated on the 





weight of the final product obtained 


from the same quantity of raw mate- 
rial, the yield is much higher for the 
alcohol formation than for the hydro- 
carbon formation. For ex xample, the 
same volume of water gas would give 
125 volumes of hexanol in place of 100 
volumes of hexane. From another 
point of view, it must be remembered 
that the alcohols can be transformed 
easily into other products, for exam- 
ple into hydrocarbons by catalytic 
dehydration, or into aldehydes by 
catalytic dehydrogenation, but on the 
other hand, it is rather difficult to 
transform the hydrocarbons into their 
oxygenated derivatiyes. For these 
reasons, I think that the industrial im- 
portance of the transformation of 
water into alcohols by 
reaction under pressure is not lessened 
by Franz Fischer’s discovery. 


gas catalytic 


V. Chemical realization of the syn- 
thesis of alcohol. 

This realization is affected by: (a) 
the composition of the mixture of the 
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reacting gases; (b) the composition 
and process of preparation of the 
catalyst; (c) the pressure, and (d) 
the temperature of the reacting gases. 

(a) Composition of the gas mixture. 
As said before, the formation of a 
molecule of aliphatic alcohol (meth- 
anol or higher alcohol) requires the 
consumption of two molecules of hy- 
drogen for every molecule of carbon 
monoxide and it has been found ex- 
perimentally that the formation of 
methanol goes better as the composi- 
tion of the gas mixture approaches two 
volumes of hydrogen for one volume 
of carbon monoxide. But it is never- 
theless possible to use any mixture 
containing a higher proportion of car- 
bon monoxide if there is added to the 
gas mixture a quantity of water suf- 
ficient to supply the deficiency of 
hydrogen, according to the equation: 


CO 1 HO as COs —+ Hy 


For example the pure CO can be 
used directly for the production of 
methanol if water vapor is added to 
the carbon monoxide in the proportion 
of two volumes of water vapor for 
three volumes of carbon monoxide, as 
indicated by the equation: 


3CO + 2H.O = CH,0H + 2CO, 


The presence of COs in the gas mix- 
ture is not very troublesome for it is 
possible to avoid too high a proportion 
of this gas by its continuous elimina- 
tion from the high pressure circuit it- 
self by dissolving this CO, in water 
or in caustic soda. The other gases 
(as methane and nitrogen) which 
may be present are only troublesome 
because they lower the partial pres- 
sure of the reacting gases (CO and 





THE 








H.») and since the reaction is more 
complete the higher the pressure the 
effect of the presence of the non-react- 
ing gases (methane and nitrogen) is 
to decrease the production. ‘The sys- 
tematic evacuation, periodic or con- 
tinuous, of these non-reacting gases is 
therefore necessary and I have given 
in my Pittsburgh paper a table show- 
ing the economical consequences of the 
proportion of non-reacting gases in the 
original gas mixture. 

(b) The catalytic agents. As said 
before, there are many catalysf§ able 
to promote the formation of methanol, 
but the best one seems to be a mixture 
of oxide of zinc and oxides of chrom- 
ium. The quantity of methanol ob- 
tained per hour with such a catalyst 
can reach 2 volumes per volume of 
catalyst at 250 atmospheres and 12 
volumes at 900 atmospheres. ‘This 
catalyst is not very sensitive to deteri- 
orating influences. It keeps its special 
power a long time and can be regen- 
erated easily after the impurities in the 
gases (such as sulphur) have pene- 
trated the contact mass. The pres- 
ence of some substance, for example, 
powdered, reduced nickel and iron, 
under definite conditions in the con- 
tact mass has a very noxious effect in 
producing methane, but the same sub- 
stances lose their noxious influence if 
combined with other products in the 
form of salts or alloys. Alkaline 
metals, if existing in the contact 
mass, have another and very different 
influence; by a special mechanism, not 
yet quite well known, they promote 
the formation of higher alcohols with 
the elimination of excess oxygen in the 
form of water or carbonic acid, 
according to equation (3) above. 





CATALYZING CHAMBERS 


It is in these strong chambers that the gas is passed over the catalytic agent while the proper 
high temperature and pressure conditions are accurately measured and maintained. 


On the right are a condenser and a methanol collector bottle 
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(c) Influence of pressure. As in the 
ammonia synthesis, according to the 
general equilibrium laws, the forma- 
tion of methanol and higher alcohols 
is promoted by increasing the pres- 
sure. ‘The hourly production of a def- 
inite volume of catalyst is nearly pro- 
portional to the value of the pressure. 
As the consumption of mechanical 
power increases with the pressure, 
one must calculate, for every case, 
whether or not it is more expensive 
to increase the pressure or to increase 
the size of the catalyst chamber, the 
conducts and the circulating pump. 
In my opinion a pressure of 600 to 
800 atmospheres is to be preferred. A 
high pressure is advantageous in re- 
ducing the cost of heating the catalyst 
as will be seen below. 

(d) Influence of the reaction’s tem- 
perature. The equilibrium proportion 
of methanol (or higher alcohols) pro- 
duced at each passage of the gases 
over the catalysts, will be higher the 
lower the temperature. But, on the 
other hand, the speed of the reaction 
is so low at temperatures under 200°C 
that it is practically impossible to work 
at these lower temperatures. For an 
industrial production, it seems neces- 
sary to work at temperatures between 
350°C and 400°C for the production 
of pure methanol, and between 450° 
and 500°C for the production of 
higher alcohols. With higher temper- 
atures the formation of methane in- 
creases rapidly, involving a_ propor- 
tional loss in the utilization of the 
gases. ‘To secure this temperature, a 
supply of external heat is generally 
necessary for balancing the heat car- 
ried off by the outgoing gases, conduc- 
tion and radiation. When the quan- 
tity of circulating gases is the same, 
this external heat would decrease as 
the heat evolved by the exothermic 
reaction becomes greater. 

VI. Mechanical and practical re- 
alization of alcohol synthesis. 

An industrial plant for the realiza- 
tion of the reactions as above de- 
scribed must necessarily include the 
means of 

(a) producing or extracting a gas 
mixture of a proper composition 

(b) compressing the said mixture 

(c) catalyzing the same 

(d) condensing by cooling the al- 
cohol vapors of the gas mixture 

(e) separating the liquid from the 
uncombined gases 

(f) returning these gases to the 
catalyst chamber 

The whole of the necessary appara- 
tus and their connections are shown on 
the sketch where it is supposed that 
there are two catalyst chambers work- 

(Continued on page 288) 








RADIOGRAPHS OF GOLF BALLS 


Showing rubber cores and irregular centering 


Radiography 


This last article of the series 1s a short description of the uses of A-rays for the 


examination of the interior of opaque objects 


of the gross interior structure of 

opaque materials is known as 
radiography. ‘The very great pene- 
trating power of X-radiation which 
has been one of its most striking 
properties since the moment of its 
discovery makes it possible to obtain 
a very complete picture of the in- 
terior of an object which is quite 
opaque to ordinary light. An X-ray 
picture is really a shadow picture 
of the object in which the differ- 
ent parts cast shadows which are dis- 
tinguishable because they have ab- 
sorbed different amounts of the X- 
rays. The absorption of a material 
depends upon its density and of course 
upon its thickness so that if the object 
is not homogeneous, the intensity of 
the X-ray passing through will not 
have a uniform distribution. 

There are two ways of making these 
X-ray shadows visible. One employs 
a screen of some fluorescent material 
which glows with visible light when 
X-rays fall upon it. This is known 
as a-fluoroscopic screen and the 
brightness of the glow is, under the 
proper conditions, proportional to the 
intensity of the X-rays.: In this way 
the shadows may be observed direct- 
ly. The other way of observing them 
is to use a photographic film which is 
sensitive to X-rays in the same way 
as it is to light. This film, when 
properly developed, gives a permanent 
image of the X-ray picture. 


Te: use of X-ray for the study 


In its elements, the technique of 


taking a radiograph is very simple. 
The object is placed between an X-ray 
tube and the recording device and the 
proper exposure is made. Because 
the result is a shadow picture, it is 
essential to have the source as nearly 
a point as possible and to have the 
object close to the film or screen. 
Furthermore, the object must be 


properly oriented in order to show 
particular details desired. 





By Joun T. Norton, 718 


Assistant Professor of Physics, 
Massachusetts Institute of Technology 


The source of X-rays for radio- 
graphic work is usually some form 
of the Coolidge X-ray tube. Because 
of the various sizes and kinds of mate- 
rials which are to be radiographed, it 
is necessary to use quite a wide range 
of voltages on the X-ray tube. For 
low-voltage work, the radiator type 
tube is the most satisfactory because 
of its high current carrying capacity 





RADIOGRAPH OF RADIO TUBE 


Clearly showing details of construction 


263 


and small focal spot. It may be used 
up to about 100,000 volts. Above this 
value, the so-called deep therapy type 
of tube is satisfactory and it has an 
upper limit of about 250,000 volts 
which is the maximum value in use 
at the present time. These tubes re- 
quire a suitable high voltage genera- 
tor and in the case of the deep therapy 
tube, it must supply uni-directional 
current. It is necessary to enclose the 
X-ray tube in a shield of lead or some 
other protective material. Often the 
whole room containing the apparatus 
is lead lined in which case the opera- 
tor may be confident of complete pro- 
tection. 

When recording X-ray pictures 
photographically, the question of the 
proper length of exposure is important. 
It depends upon the tube voltage, 
tube current, thickness and density of 
the object, arrangement of the film 
and several other conditions. As the 
object becomes more and more ab- 
sorbent, the exposure becomes longer. 
If it becomes too long, the voltage 
must be raised to make the rays more 
penetrating. Since the tube current 
is a measure of the intensity of the 
radiation, one would expect that a con- 
stant product of time and current 
would give a constant blackening, 
other conditions being equal and this 
is found to be the case. Thus it is 
common to express exposures in 
milliampere-seconds or some similar 
unit. The film is placed in a flat box 
with a thin aluminum cover which is 
transparent to X-rays but opaque to 
light. The box, known as a cassette, 
also usually contains two fluorescent 
screens called intensifying screens 
which are pressed close against both 
sides of the double coated film and 
give off visible light which increases 
the image on the film. In this way, 
the exposures may be reduced some 
15 or 20 times. At high voltages, thin 
metal foil is sometimes used as an in- 
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SET-UP FOR TAKING RADIOGRAPH OF CAST BRASS BILLET 


The cassette containing the film is immediately under the Billet and the X-ray tube is above. 


tensifying screen and while it is much 
less efficient as an intensifier, it helps 
cut off secondary radiation from the 
object. The proper exposures are 
only found by experience and are not 
necessarily the same for different 
machines. Some typical examples 
which have proven satisfactory in the 
author’s laboratory are as follows. 
Aluminum, 1 inch thick, 5 milliampere- 
minutes at 90 kilovolts; steel 1 inch 
thick, 18 m.a.m. at 150 K. V.; Brass 
1 inch thick, 22 m.a.m. at 225 K.V.; 
Steel 3 inches thick, 160 m.a.m. at 250 
K.V. In all of these cases, the tube 
is 30 inches from the film and double 
intensifying screens are used. 

The radiographic method of exam- 
ination may be applied in a practical 
way to many different kinds of prob- 
lems. In the medical field, these uses 
are quite well known and have proved 
to be of tremendous value. The dif- 
ference in absorption between the 
bones and flesh of the body is suffi- 
cient to give good contrast, so that 
fractures, malformations, diseases of 
the bones and the like are quite evi- 
dent. Diseases of the lungs, foreign 
objects in the stomach, gall stones, and 
many other conditions may be indi- 
cated and serve to illustrate the wide 
applications of X-ray methods in this 
particular field. No up-to-date hos- 
pital is without an X-ray department 
and a great many physicians and 
dentists have radiographic outfits in 
their offices. Until the last few years, 
ali of the important developments in 
radiographic equipment and technique 


were made in response to demands 
from workers in the medical field and 
their trade forms the major portion 
of the business of X-ray apparatus 
manufacturers. 

In the technical and industrial field, 
the conditions are somewhat different 
but in general the problems are much 
the same. Work of this nature may 
be divided into two general classes, 
one known as low voltage radiography 
which includes the study of objects 
that are sufficiently transparent to re- 
quire X-ray tube voltages of less than 
100,000, and high voltage radiography 
in which voltages frota 100,000 to 
250,000 volts are used. 

In the case of really transparent 
objects, the fluoroscopic screen may 
be used and it affords a rapid and in- 
expensive method of examination. 
Suitable materials to be examined in 
this way are wood, rubber, fibre, 
bakelite, insulating materials and ob- 
jects of thin metal. Examples of 
such objects are very numerous. 
Built up wooden spars and ribs for 
airplanes may be readily inspected, 
sealed cases examined for smuggled 
goods, and automobile and airplane 
tires tested for details of construction. 
The fluoroscopic method has _ been 
developed for routine inspection in the 
testing of built-up mica sheet for in- 
sulating purposes by having the sam- 
ples pass between tube and screen on 
a moving belt, the operator observing 
the screen through a mirror for rea- 
sons of protection. 

The photographic record of the 
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image of an object is much superior to 
the screen image and is used where 
good contrast and detail are desired, 
Under proper conditions, exceedingly 
fine detail can be obtained and in 
complicated electrical instruments the 
very small wires show plainly, even 
though embedded in several inches of 
insulating material. Recently, the 
radiography of golf balls has become 
important and in this case, the dense 
core of the ball shows plainly through 
the elastic winding. Since this core 
contains a considerable proportion oi 
the mass of the ball, any lack of sym- 
metry in its location will result in a 
very erratic behavior both in the air 
and on the green. Several dozen 
balls may be radiographed at once 
and it is not necessary to even break 
the seals on the boxes. 

The great advantage which the radi- 
ographic method of examination pos- 
sesses is the fact that the object is not 
changed in any way and at the same 
time a very intimate picture of its 
interior is obtained. In the case of 
many objects, inspection in the final 
form is difficult and often of no value 
because the defects are in the interior 
and opening up of the object is im- 
possible without spoiling its appear- 
ance or usefulness. In this connection 
the method is of very great value be- 
cause of the moral effect upon the 
workman, who realizes that it is pos- 
sible to check up on his work in a very 
definite fashion even after. it is com- 
pletely finished. 

When comparatively low voltages 
are used on the X-ray tube because 
of the transparency of the object, no 
particular precautions have to be 
taken to shield the film from second- 
ary and scattered radiation. When, 
however, it becomes necessary to re- 
sort to higher voltages because of the 
increasing opacity of the material, 
shielding becomes a matter of prime 
importance and must be considered in 
all high voltage radiography. ‘The 
materials to which high voltage radi- 
ography is most commonly applied are 





RADIOGRAPH OF BRASS CASTING 


Showing large shrinkage cavity 
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RADIOGRAPH OF WELDED JOINTS 


Above: Shows weld in steel plate in which 
welding material has been piled up on top of 
joint, but there has been almost no fusion 
between the two plates. 

Below: Shows defective weld in steel plate. 
The weld contains a large number of gas 
pockets. 


the metals and they are usually in the 
form of castings or forgings. Castings 
are probably the most common metal 
articles and the ones in which defects 
most commonly occur so that the 
radiographic method of indicating the 
existence and magnitude of these de- 
fects is of utmost importance. 

There are three general classes of 
defects which may and generally do 
occur in castings. The first of these 
is the blow-hole or gas pocket and is 
the inclusion of a quantity of gas in 
the metal as it solidifies. This gas 
may come from reaction of the ele- 
ments of the melt, may be included 
mechanically, may be in the form of 
steam from moulding sand which is too 
wet, or it may be due to several 
causes. As a rule, gases are much 
more soluble in the molten metal than 
in the solid so that when solidification 
takes place, large quantities of gas are 
liberated and it appears as little 
bubbles all through the casting. The 
gas pockets are quite easy to distin- 
guish on the radiograph because of 
their smooth and well rounded outline. 
Sometimes when the mould walls are 
more or less permeable, it is observed 
that a bubble of gas has moved 
through the metal while it is still in a 
mushy condition and left a well de- 
fined trail behind it. 

The inclusion of sand or slag in the 
casting is quite common, but in gen- 
eral the quantity is not sufficient to be 
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a very great source of trouble. The 
sand which is washed in by the molten 
metal usually comes from the ends of 
gates or risers which are improperly 
joined to the main body of the mould. 
These inclusions appear as irregular 
areas on the radiograph and usually 
have a more or less indefinite outline. 

Shrinkage cracks and cavities form 
a very important class of casting de- 
fects and they are due to the fact that 
the metal shrinks as it solidifies and 
that the outside of the casting cools 
first so that there will be a cavity left 
in the central portion which is the last 
to freeze unless molten metal is fed in 
to keep this space filled up. If the 
risers are not properly designed, they 
will not feed the metal properly and 
the cavities result. Also in places 
where thick and thin parts join, these 
cavities frequently occur. If the cast- 
ing is subjected to different rates of 
cooling in different parts, stresses are 
set up which may be enough to exceed 
the tensile strength of the metal and 
cause an actual crack to form. Shrink- 
age cavities appear on the X-ray film 
as definite pipe-like or fern-line areas 
and are quite characteristic. The fine 
cracks are more difficult to observe, 
but usually may be found if they do 
not happen to be exactly in a plane 
normal to the direction of the X-ray 
beam. 

Because of the cost and the time 
required, it is not at present possible 
to examine casting in this way in a 
routine fashion. Each radiograph 


costs somewhere in the neighborhood 
of five dollars and quite a number 
would be necessary for the complete 
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examination of a large casting so that 
routine examination would be out of 
the question. But there are several 
classes of work to which the method 
can be applied advantageously. Con- 
sider those castings whose proper per- 
formance is essential and which can- 
not possibly be allowed to fail in 
service. There are many such and 
parts of airplanes, racing cars, high 
pressure steam lines and oil stills are 
typical. In these cases where loss of 
property and life would be the result 
of failure, the cost of radiography is 
trivial as compared with the insurance 
which a positive method of investiga- 
tion provides. And in many instances, 
this positive knowledge makes it possi- 
ble to reduce the extremely large fac- 
tors of safety which have placed on 
structures of this sort, resulting in a 
material saving in expense. 

A particular application of this 
method was the radiographing of high 
pressure fittings and turbine casing of 
a large electric generating plant. 
Steam was used at 1200 pounds 
pressure and the damage and loss of 
money from tie up should this steam 
line fail can be easily imagined. Some 
of the cast steel fittings were rejected 
on the basis of the X-ray evidence and 
in one case, a forging substituted be- 
cause a satisfactory casting could not 
be made after repeated trials. Many 
of these defective castings would have 
passed the regular inspection and any 
other really complete tests would have 
rendered the fittings unfit for use. 

Another mode of application is to 


(Continued on page 298) 





RADIOGRAPH OF INSULATING BRICK 


Showing the great variation in particle size 
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Steam Power Stations 


A brief review of the recent advances in the science of steam electric 


HE commercial production and 

distribution of electricity had 

its inception a little.over forty 
years ago. The development from 
an idea to one of the greatest indus- 
tries in the country not only from the 
viewpoint of financial size but from 
that of its importance in the every 
day life of the average man has taken 
place in this short span of years. 
Many other industries have grown 
along with it but probably none could 
have reached the present state of 
development without electricity as a 
source of power. In fact, most of 
the great developments of modern 
times have been made possible by 
electricity and to a great extent 
would have been impossible without 
it. 

The term of this growth may be 
divided roughly into three parts. The 
first from about 1882 to about 1896 
was a period of preliminary develop- 
ment. During this time the chief 
development was electrical, the gener- 
ators or dynamos advanced from the 
old Edison “Jumbo” to the less bulky 
and less costly multipolar dynamo. 
The reciprocating steam engine had 
reached a relatively high state of ex- 
cellence previous to 1882 and was 
ready as a fairly efficient prime mover. 
Little improvement of prime movers 
occurred during this period, though 
larger engines were built with consid- 
erable refinement in detail of design. 
Safer and more convenient electric 
switching equipment was worked out 
and distribution systems reached a 
state of fair reliability. 

The second period from about 1896 
to about 1908 was a period of marked 
improvement. The steam turbine was 
introduced and its value as a prime 
mover for electric generation was fully 
appreciated. Many relatively large 
power plants were constructed and all 
the component parts from handling 
the incoming fuel to switching and 
measuring the electrical energy were 
laid down in their fundamental forms. 
The only branch of the industry which 
failed to improve materially during 
this time was that relating to the com- 
bustion of fuel and generation of 
steam. Boilers and their furnaces 
underwent little improvement from 
the middle of the 19th century to the 
beginning of the 20th. Alternating 
current superseded direct current as 
the most satisfactory medium for 


power production 


By C. W. E. Criarke 
Consulting Engineer, Dwight P. Robinson & 
Company, Incorporated 


generation and distribution except for 
very short distances, though some 
direct current systems such as that 
in the City of New York reached such 
proportions before the value of alter- 
nating current was recognized that a 
conversion to the latter form could not 
be economically justified. 

The third period from about 1908 to 
the present time has been one of re- 
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Fig. I. EFFECT OF PREHEATED AIR 
A typical graph of the gain in boiler efficiency 
effected by preheating the air 


finement. Very little change in the 
fundamental principles and equipment 
has taken place during this period. 
But, very marked improvement has 
occurred in the reduction of both first 
cost and operating costs. - Along with 
a marked improvement in thermal 
economy a great reduction in labor 
requirement and maintenance costs 
has also been realized. 

Improvements in thermal economy 
has been due to the following factors: 

Improvement and refinement of 
prime movers, generators and trans- 
formers, and increase in size of in- 
dividual units. 

Improvement, refinement and sim- 
plification of auxiliary apparatus such 
as condensers, pumps and fans. 

Improvement in method of burning 
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fuel, due to better furnace design, prop 
er proportioning of the air-combus- 
tible ratio and increase in size of in- 
dividual units. 

Increase in 
temperature. 

Introduction of the step extraction 
heating cycle wherein steam is bled 
from the main turbines at various 
points for heating the feed water. 

Preheating air for combustion with 
the flue gases. 

, Recently steam reheating systems 
have been installed in several stations. 

The improvement in labor costs has 
been due to the following factors: 

A steady increase in the degree of 
automatic control. 

Increase in size of individual units. 

Replacement of manual operations 
with mechanical equipment. 

Better design of power stations as 
a whole and in detail leading to in- 
creased reliability, elimination of du- 
plication and overlapping duties and 
greater convenience of operation. 

Improvement in maintenance costs 
has been due to: 

Increased knowledge of the charac- 
teristics of materials of construction, 
of the service to which they are put 
and of their fitness for such service. 

Increased size of individual units. 

Though power stations in general 
cost more today in dollars per kilo- 
watt of capacity than in 1910, if these 
costs are reduced to an equivalent pur- 
chasing power of the dollar the eco- 
nomic cost is less. 

This reduction in economic cost has 
been largely due to increase in capacity 
of individual units resulting in a de- 
crease in space requirement per kilo- 
watt of capacity. The improvement in 
space economy is most marked in the 
replacement of engine driven with tur- 
bine driven equipment. The ground 
area required for large turbine driven 
generators is of the order of one-sixth 
that required for engine driven gen- 
erators of the same capacity. ‘The 
largest engine driven generators built 
were of about 7500 kw. capacity and 
the generators were so large as to 
represent about the practical limit in 
capacity. It was soon realized that 
the turbine driven unit had no such 
limitation. The high speed permitted 
a much smaller generator and the ab- 
sence of elaborate valve gears and 
heavy reciprocating .parts indicated 


steam pressure and 











December, 1926 THE TECH ENGINEERING NEWS 267 











Fig. 2.5 WATER COOLED FIREBOX WALL 
Slag accumulation on firebox walls of pulverized coal fired boiler is prevented 
and heat efficiently absorbed 


that units of great capacity could be 
built. Today single units of 50,000 
kw. capacity are in operation, and oc- 
cupy not much more ground area than 
the 7500 kw. engine units of 1900. 

In the boiler room there has also 
been a great increase in size of units. 
Previous to 1910, 6000 square feet of 
heating surface was thought to be 
about the limit in boiler size while to- 
day units of more than 30,000 square 
feet are in successful operation. The 
attendance required per piece of ap- 
paratus is not greatly affected by its 
size so that the cost of operation and 
maintenance of equipment is less per 
kilowatt of capacity than it was in 
1910. 

All of the foregoing factors have 
combined to bring about a great re- 
duction in the economic cost of pro- 
ducing a kilowatt hour and starting it 
out on the distribution system. 

The electrical equipment, trans- 
formers, switches, etc., have grown 
apace with the generating units though 
switches to handle the heavy currents 
produced by modern large generators 
present a problem that still occupies 
the designers. The modern large 
switch or circuit breaker is a very 
costly piece of apparatus and is only 
capable of breaking the circuit under 
full load a few times before it must be 
overhauled. The problem of handling 
the tremendous mechanical forces set 
up in large capacity electrical equip- 
ment under short circuit and broken 
circuit conditions is at present placing, 
at least temporarily, a limit on the 





magnitude of energy blocks that can 
be handled. 

The great increase in the efficiency 
of combustion in boiler furnaces has 
been a chief contributor to the general 
improvement in power production 
economy.  Stokers available about 
1910 were inefficient and incapable 
of handling high ratings without 
heavy loss due to the discharge 
of partly burned fuel into the ash 
pit and the boiler furnaces were 
as a rule small in volume so that 
in the case of volatile fuels the gases 
were not in the furnace a sufficient 
time to permit complete combustion 
and much of the fuel passed out of the 
stack in the form of smoke. ‘This con- 
dition was aggravated by the closeness 
of the boiler surfaces to the fuel bed 
which tended to keep the general fur- 
nace temperature down and inhibit 
combustion of the gases released from 
the fuel. This partial combustion 
resulted in dirty boiler surfaces and 
consequent high exit gas temperatures. 
At about this time engineers began to 
appreciate the value of increased fur- 
nace volumes and greater distance 
between fuel bed and boiler surface 
and a decided improvement in com- 
bustion efficiency immediately resulted. 
With increased furnace volumes; it 
was possible to burn greater quantities 
of fuel under a given boiler without 
excessive stack losses and a greater 
output per dollar of investment in 
boiler resulted. This condition forced 
the stoker designers to produce equip- 
ment that would burn larger quanti- 


ties of fuel and accomplish complete 
volatilization before discharge into the 
ash pit. Fig. 3 shows a modern large 
boiler and setting for stoker firing. 
While in 1910 ratings of 200% were 
considered high and high efficiencies 
were rare, today boilers are operated 
at good efficiency up to 300% and in 
some cases at higher ratings. 

With the better efficiencies came 
great increase in furnace temperature 
due to the lesser quantity of excess air 
used. Troubles from slag formation 
in the furnace which previously had 
been of little moment became serious 
and maintenance of the furnace walls 
was a very difficult problem. To cope 
with this’ difficulty the hollow air 
cooled wall was introduced. In this 
type of construction the furnace walls 
are hollow and arranged to permit the 
air for combustion to be drawn 
through them on its way to the fur- 
nace. With the introduction of pre- 
heated air, furnace temperatures 
reached a value such that the hollow 
wall was no longer satisfactory and 
experiments were tried with water 
cooled walls. Today the water cooled 
wall is generally used when the com- 
bustion air is preheated. There are 
several types on the market, all of 
them presenting either a metal or thin 
refractory surface to the furnace; the 
surface being cooled by passage of 
water from the boiler circulating sys- 
tem through tubes embedded in or 
forming part of the surface. 

Within the past few years the burn- 
ing of coal in pulverized form has come 
to the fore and today many of the 
large power stations proposed or in 
process of construction are to use this 

(Continued on page 286) 
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Note the great height of boiler tubes above 
stoker, also the water cooled walls 
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The Role of Chemistry in Power Generation 


A survey of the part played by chemists and engineers in the more efficient 


HE generation of 95 -percent of 
the power used in the United 


States is dependent on the re- 
lease of energy through a chemical 
process—combustion. The tremendous 
importance of the chemical aspects of 
power development has until recently 
seldom been appreciated even by 
chemists and engineers. This growing 
realization has been forced by the 
serious depletion of the supplies of our 
choicest fuels and by the constantly 
increasing displacement of hand labor 
by power driven machinery. Substan- 
tial increases in the efficiency of power 
generation equipment have been made 
however and future developments 
have been forecast with the result that 
now not only technical men but the 
public as well clearly realize that the 
continued depletion of our fuel re- 
serves necessitates further great ad- 
vances in the efficiency of fuel utili- 
zation. 

Industry the world over is engaged 
in a tremendous effort to decrease the 
cost and increase the productivity of 
its industrial processes. It is realized 
that the effectiveness of human labor 
can be greatly enhanced only when 
such labor directs the use of large 
quantities of power. In China where 
the power developed per capita is low, 
85 workers out of every 100 are 
needed for the production of the nec- 
essaries of life leaving only 15 workers 
free to produce those articles of com- 
merce which make for a_ higher 
standard of living. In the United 
States, with a high ratio of developed 
power per capita, almost the exact 
opposite is true. An inspection trip 
through any modern factory shows the 
multiplication ability of applied en- 
ergy. Specific examples of the in- 
creasing use of power in industry are 
many. During a ten year interval in 
which industrial progress was inter- 
rupted by the World War the power 
consumed per worker in the produc- 
tion of glass increased 50%. In the 
manufacture of cement there was a 
38% increase, leather 25%, automo- 
biles 37%, silk goods 40%, men’s 
clothing 47% and lime 133%. The 
actual rate of increase of energy con- 
sumption per capita is clearly shown 
in Figure I. 

The upward trend of this curve jis 
unmistakable evidence that we are far 
from the saturation point in the field 
of power generation. Constantly in- 
creasing quantities of power are being 
required which must be generated by 


generation of power 


By J. T. Warp and 
T. A. MaANnGE.sporr, ’26 
Assistant Professor and Research Assistant 
in the Fuel and Gas Engineering Course, 
Massachusetts Institute of Technology 


the combustion of solid and liquid fuel 
the cost of which is increasing in 
price. This can be counteracted only 
by higher efficiencies which can be ob- 
tained only through intensive appli- 
cation of chemical as well as engineer- 
ing principles. 

For example the rapidly extending 
use of pulverized coal has introduced 
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Growth of energy consumption per capita 


many chemical problems not encoun- 
tered in the use of stoker fired equip- 
ment. Again, the use of very high 
steam pressures and temperatures has 
introduced’ new chemical problems, 
such as those relating to corrosion and 
hydrogen embrittlement. The number 
of chemists constantly employed in the 
solution of the chemical problems 
which are merely incident to the re- 
fining of petroleum, the source of 
automotive power, is surprisingly 
large. In short, not only is the essen- 
tial liberation of energy in power pro- 
duction largely a chemical process but 
it involves a multitude of other chem- 
ical problems. 

The extent to which our coal re- 
sources have been used up is perhaps 
often over emphasized. It is a fact, 
however, that the supplies of the best 
grades of steam coal have been so far 
depleted that the development of 
equipment for the use of lower grade 
fuels is being carried on actively. 
The only supplies of low priced fuel 
available to the industries of a large 
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section of the country are the low 
rank coals of the middle west. The 
President’s Conservation Board has 
recently reported that the end of our 
petroleum resources will be in sight 
within another ten years. The rapid 
growth in the amount of power gen- 
erated in automotive equipment calls 
for a solution to the liquid fuel prob- 
lem before the end of that period. 
The development of methods for the 
use of low grade coal in the produc- 
tion of substitutes for gasoline teems 
with chemical problems which must 
be solved in such a way that the fu- 
ture cost of automotive power will not 
increase inordinately. 

These problems as well as many 
others have stimulated the imagination 
of chemists and engineers to the ex- 
tent that a constantly increasing 
amount of research and development 
on radically new methods of power 
development is now being carried out. 

Many of the proposals which are a 
result of this research work have been 
adopted and some are in the experi- 
mental stages, for example, the use of 
mercury and water in conjunction as 
boiler fluids, steam pressures as high 
as 1200 pounds per square inch, and 
the pre-carbonization of coal for recov- 
ery of hydrocarbons and gas previous 
to burning the resultant coke under 
boilers. The increased efficiency which 
may be derived from combining in a 
single plant the manufacture of city 
gas and the generation of electricity 
is being seriously discussed. New 
methods of domestic heating—oil and 
gas—are making rapid strides in dis- 
placing coal in some parts of the 
country. If the use of manufactured 
gas for house heating becomes an im- 
portant part of the load of the gas 
plant its effect on the load factor may 
ee the adoption of radically new 
methods of gasification of coal. The 
chemical aspects of all such develop- 
ments as these are manifold. 


The Liquid Fuel Problem 


In discussing power and the fuel 
used to produce it we must also con- 
sider the fuel required for the produc- 
tion of heat or in manufacturing pro- 
cesses in which fuel is used otherwise 
than for power generation. It is nec- 
essary that our supplies of fuel be 
adequate for all purposes and one 
branch of industry often produces or 
processes fuel of enhanced value for 
another branch. This inter-relation- 
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ship becomes obvious when, for ex- 
ample, we consider that the increase 
in the number of automobiles threat- 
ens to disturb seriously an important 
raw material for the manufacture of 
city gas in that increased production 
of gasoline by the cracking process 
greatly reduces the available supply 
of oil used for enriching city gas. On 
the other hand the city gas plant or 
some of its processes, as we shall see 
later, may in the future secure the 
automobile from a dwindling supply 
of gasoline. 

Calculations from available data 
show that our petroleum supply may 
last anywhere from ten to seventy- 
five years. The precise extent of our 
oil deposits is unknown. On the con- 
trary it is possible to drill and survey 
a coal area to determine definitely the 
extent and character of the fuel and 
all seem to agree that we have quan- 
tities of bituminous and similar grades 
of coal sufficient to last for thousands 
of years. The indefiniteness of the 
petroleum supply forces us back on 
coal as the basic reserve of stored 
energy for all types of future power 
generation. However, a _ supply of 
gasoline for automobiles and motor 
trucks and fuel oil for ships must be 
assured. The liquid fuel problem, 
therefore, is one of converting our 
solid fuel, coal and lignite, over into 
gasoline and fuel -oil—probably the 
greatest chemical task relating to the 
production of power. It is a problem 
that is being attacked by the chemist 
with that vigor and enthusiasm that 
he has applied to other problems in 
the field of fuel conversion, for exam- 
ple the manufacture of city gas from 
coal, the separation of petroleum into 
its more useful constituents and the 
cracking of the heavier hydrocarbons 
into gasoline. 

Conversion of Coal to Oil 


Approximately one fourth of the 
energy supplied by mineral fuels 
comes from petroleum.’ Whether or 
not one believes that the next decade 
will see the end of our natural oil re- 
sources it is quite certain that they 
will be almost exhausted long before 
our coal reserves are greatly reduced. 
Since one of the outstanding features 
of the present trend of power utiliza- 
tion is the great subdivision of power 
by means of small motors and auto- 
motive engines, it is certain that the 
requirements of these individual units 
must be supplied by means of liquid 
fuel. In Europe this situation is al- 
ready at hand and as a result several 
methods for the conversion of coal 
into oil have been developed. 

There are four main _ processes 
which may be considered in convert- 
ing solid fuels, coal and shale, into 
liquid fuel oil. They are: 
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1. The low temperature carboniza- 
tion of coal—resulting in a relatively, 
small oil yield. 

2. The conversion of coal into oil 
by the Bergius hydrogenation process 
—‘Berginization.” 

3. The conversion of coal into wa- 
ter gas and the transformation of the 
gas into oil by the processes put forth 
by Fischer in Germany and Patart in 
France. 

4. The distillation or rather crack- 
ing of our immense deposits of oil 
shale. 

Low temperature distillation of coal 
is a possible source of oil inasmuch as 
coal that is being processed for other 
requirements may be specially treated 
to yield a supply of fuel oil. Approx- 
imately 12 percent of the original coal 
appears as oil and this oil has a value 
about equal to that of low grade crude 
oil. Although this process would not 
be a major factor in supplying liquid 
fuel it does offer very real possibili- 
ties to the Public Utility. Coal which 
is to be burned under the boiler may 
be carbonized at low temperatures so 
as to secure the oil, tar and gas. 
This gas on account of its high heat- 
ing value is particularly valuable since 
it would replace the gas oil used for 
enrichment and therefore the equiva- 
lent amount of petroleum now used. 
Although not capable of furnishing 
the main supply of liquid fuel we may 
look on low temperature carbonization 
of coal—a chemical process—as a 
means whereby the supply of liquid 
fuels may be augmented. 


The Bergius Process 
From this process we may expect a 
much greater yield of oil than by any 
known method of low temperature car- 
bonization. It consists in treating 
finely divided coal, suspended in an 
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oil, with hydrogen under high pressure 
(2000-3000 pounds per square inch), 


at a temperature of 450°C. The 
product is mainly oil with some gas 
and residue. ‘The hydrogen is essen- 
tial since in normal bituminous coal 
the ratio of carbon to hydrogen is 
about 16 to 1 whereas in an oil it is 
about 8 to 1 and it follows that in 
order to convert coal into oil, hydrogen 
must be added. ‘The character of 
the resulting oil depends upon the 
coal used and the conditions of con- 
version, but already coals used have 
yielded 15% of marketable gasoline, 
20% of a heavier oil suitable for use 
in Diesel engines, 14% of heavy oil 
from which is obtained lubricating 
and fuel oil, and 20% of gas, which 
is similar to natural gas. 

Berginization of coal is of particular 
interest from the chemical standpoint 
since it is a process for the direct con- 
version of solid fuel into oil. Its fur- 
ther development is certain to be rapid 
in Europe and it may be reckoned an 
important factor in the United States 
when our petroleum resources are de- 
pleted. 


The Fischer and Patart Processes 


Although working along different 
lines, Fischer in Germany and Patart 
in France, and others, are seeking the 
same ends, the production of coal 
from oil for generating power, particu- 
larly in the automotive type of engine. 
In this case, however, the coal is first 
gasified to produce water gas, mainly 
CO and Hy which is then converted 
to alcohols. This conversion is ac- 
complished by passing the purified gas 
over catalysts such as the oxides of 
cobalt, iron and chromium, at high 
pressures and temperatures. The 
exact type of product is dependent 
upon the conversion conditions and 
upon the catalyst. This type of pro- 
cess is now in successful commercial 
operation in Germany and its poten- 
tialities as a source of liquid fuels 
are great. Fischer has also reported a 
process of synthesizing hydrocarbons, 
more similar to our natural oils, by 
passing purified water gas over a cata- 
lyst at atmospheric pressure. 


Increase in Thermal Efficiency of 
Central Power Stations 


The increase in over-all thermal ef- 
ficiency of the combined units making 
up central power station equipment 
has been remarkable in recent years. 
The average efficiency secured is prob- 
ably below 15%. In 1913 the most 
efficient station reported that 
pounds of coal were required for the 
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PROFESSOR WILLIAM EMERSON 


ARCHITECTURE 


The Department of Architecture 
has been busy for some years past in 
trying primarily to adjust its curricu- 
lum to the changing needs of the pro- 
fession, and with that fairly underway 
to give attention to the more advanced 
work which shall ensure the highest 
grade of performance possible in the 
fifth year. ‘To this end there has re- 
cently been published in the catalogue 
of graduate studies the requirement 
that any applicant for admission to 
our fifth year, leading to a Master’s 
degree, shall have shown a competence 
in his architectural design above the 
passing grade or equivalent to a 
“Credit” grade in the Massachusetts 
Institute of ‘Technology. This we 
are further sepenernnes by raising 
the percentage required for passing in 
this year from 60 to 65, but in order 
to compensate for these severe stand- 
ards we are offering, with the consent 
of the Chairman of the Committee on 
Graduate Scholarships and Fellow- 
ships, an opportunity to one or more 
students who have completed their 
fifth year to continue the study of 
design without being required to pay 
tuition on condition that they com- 
plete a certain portion of the design 
requirements within the academic 
year, and of a grade equivalent to 
“Credit” or better. 

These different steps have been 
accompanied by a change in the basis 
of selection for the holder of our an- 
nual ‘Traveling Fellowship, which 
ensures to the winner a year of travel 
abroad. Hitherto this selection has 
been made as the result of a competi- 
tion in design, open to all who had 
the necessary qualifications, but as 
very few of our former students, even 
though qualified to again compete for 
this honor, are able to return to do so 
after graduation we have decided to 
make the selection of the winner on 
the basis of his performance during 


Departmental Notes 


his fifth year in design, believing that 
this is a safer guide for such a selec- 
tion, and is not so severe a strain on 
the students at the end of their most 
critical year. 

It would no doubt be of interest to 
Technology students in general to 
know that Professor Carlu, who is in 
charge of our advanced design, is en- 
gaged with Mr. J. Carlson, Archi- 
tect, and member of the Corporation, 
in preparing plans for the future 
growth of Technology on the new land 
across Massachusetts Avenue. 

er iy Ss would also be inter- 
ested in knowing that our fourth and 
fifth year students who for years past 
have been entering conjunctive com- 
petitions with students of correspond- 
ing grades at the Harvard School of 
Architecture and the Boston Architec- 
tural Club, have maintained in recent 
problems the superiority in this field 
that marked their earlier work. 

Recognizing the growing need for 
color in the architecture that is result- 
ing from the newer types of construc- 
tion in use at the present time, two 
new courses in the study of color in 
the junior and senior years have been 
recently introduced. 

Following out the policy recom- 
mended by Dr. Stratton, and which 
this Department had already initiated 
some seven years ago, the appointed 
Corporation members of the Visiting 
Committee for the Department have 
been supplemented by a number of 
distinguished outside architects, some 
of whom are not Technology grad- 
uates, but all of whom are interested 
in the best development of educational 
methods in the architectural schools 
of today so that our curriculum may 
be subjected to a most searching 
analysis. 

The cooperation of this Department 
has been asked in conjunction with the 
proposed new course in Building 
Construction and the suggested course 
in the Graphic Arts. 

While the Department constantly 
receives individual gifts from those 
particularly interested in some phase 
of our work, two gifts of very unusual 
importance have recently come to us, 
one through the kindness of a former 
student, Richard H. Hunt, in the form 
of four of the original drawings by his 
father, Richard M. Hunt, being 
studies made by him for one of the 
pavilions of the Louvre in Paris. Con- 
sidering the position that Mr. Hunt 
has held in the profession this is of 
particular significance. The other is 
the very generous recognition of our 
position in the teaching field by the 
widow of Bertram Grosvenor Good- 
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hue in making this Department the 
guardian and trustee for the original 
drawings of her husband. No archi- 
tect of our times has achieved such 
distinction in his profession as Bertram 
Goodhue, and his ability in every form 
of expression of an artistic nature is 
recognized by all who knew him, so 
that “the Department is particularly to 
be congratulated. In this connection 
should also be mentioned a custom 
that was established two years ago by 
the graduating class of making a gift 
of money to the Department on its 
graduating day in odes that some 
book or picture or other object of 
value to teaching might be added to 
our collection. 

This, I think, completes the list of 
our present activities, and I trust 
shows how actively and loyally this 
Department is endeavoring to main- 
tain the best Technology traditions. 

Witiiam EMERSON 





PROFESSOR D. C. JACKSON 


ELECTRICAL ENGINEERING 
DEPARTMENT 

Through the courtesy of the Tech 
Engineering News a series of articles 
pertaining to the Electrical Engineer- 
ing Department will be presented to 
the student body. The first article of 
this series may well be devoted to a 
general consideration of recent staff 
changes, department organization, and 
department educational activities. 

The Electrical Engineering | staff 
consists of fifty-four members for the 
present scholastic year and is one of 
the largest at the Institute. ‘The dis- 
tribution of rank is as follows: fifteen 
Professors, twenty-four Instructors, 
and sixteen Assistants. An unusual 
number of this staff are internationally 
known as practitioners, authors and 
educators. 

Such a staff has a large turnover 
each year, particularly among the 
younger men who often come into our 
staff for one or two years for the pur- 
pose of securing the opportunities of 
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teaching experience and additional 
study. This year has seen an unusual 
change among those of faculty rank. 
Professor F. S. Dellenbaugh, Jr., re- 
signed to take up administrative work 
with the United Fruit Company. 
Professor C. W. Ricker resigned in 
order to continue educational work as 
a Professor at the North Carolina 
State College. To balance these resig- 
nations of faculty rank, Assistant 
Professor Dahl was advanced to the 
grade of Associate Professor and 
Instructor Woodruff was promoted to 
the rank of Assistant Professor. Mr. 
A. R. Wood of the Philadelphia Elec- 
tric Company was added to the staff 
in the capacity of Assistant Professor. 

For the present year two important 
department committees have been 
appointed in order to more effectively 
carry on the department work. These 
committees are the Committee on 
Undergraduate Instruction and an en- 
larged Committee on Graduate Study. 
The first-named busies itself with a 
consideration of undergraduate curric- 
ulum and pedagogical methods; the 
second has essentially the same duties 
as the first but confines its activities 
to graduate courses and students. 
Such an arrangement has the distinct 
advantage of acquainting the entire 
staff with the problems at hand, it al- 
lows the discussion of ideas among the 
staff, and it gradually trains the 
younger staff to take up duties to 
which they may be promoted if they 
remain in educational work. 

A consideration of the department’s 
educational ideas and its application 
of them is naturally of interest to the 
student body. For example, some 
years ago it was conceived that a com- 
bination of supervised study with 
industrial practice would better pre- 
pare men planning to go into manu- 
facturing work. This idea led to the 
formation of Course VI-A, a co- 
operative course given in. conjunction 
with the General Electric Company. 
This is a five-year course leading to a 
Master’s Degree and during the course 
the enrolled students spend their time 
alternately at the Institute and at the 
General Electric Company. Such a 
course justified itself and now similar 
cooperative courses are given in con- 
junction with Stone and Webster, The 
Bell (Telephone) System, the Edison 
Electric Illuminating Company of 
Boston, and the Boston Elevated 
Railway. Thus cooperative courses in 
the Electrical Engineering Depart- 
ment now cover manufacturing, oper- 
ation, and public utilities. Graduate 
work is also given to a limited list of 
the younger engineers employed by 
the General Electric Company at its 
Lynn Works. 





THE TECH ENGINEERING NEWS 


Last year the department took a de- 
cidedly important step in undergrad- 
uate teaching methods. ‘This is an 
endeavor to recognize more fully that 
mental growth, like physical, is dif- 
ferent for different individuals in 
undergraduate as well as in graduate 
work. Recognition of variation in 
mental growth necessitates that the 
methods of instruction be adapted to 
the individual. The type of instruc- 
tion which holds very close to the text- 
book for class room work and includes 
much repetition and drill involving 
fundamentals is admirably suited to 
the slowly growing mind. However, 
instruction of this type may be detri- 
mental when applied to a mind which 
nature has endowed with unusual re- 
tentiveness and insight. The ideal 
recognition of each individual would 
be individual instruction of a type 
suited to the mental equipment of 
each student. To secure this effect as 
largely as practicable, the department 
has resorted to mental grouping in the 
undergraduate classes as a means of 
individual. recognition. That is, the 
sophomore, junior, and senior stu- 
dents, by an analysis of their past rec- 
ords are divided into four groups; 
those of markedly exceptional activity 
of mind, those somewhat above the 
average, the average, and those below 
the average. The class room instruc- 
tion for the last three groups is ad- 
justed to the class requirements. ‘The 
instruction for the first group, now 
called an Honor Group, is entirely in- 
dividual, in that class room attendance 
is optional in all subjects but confer- 
ences are provided for. At the end 
of the term all groups take the same 
final examination and are thus held 
responsible for the same minimum 
amount of work as under the previous 
system of instruction. The new meth- 
od allows the more active of minds to 
take their subjects in a more advanced 
perspective, and unhandicapped by a 
rigid class schedule they have avail- 
able much more time to devote to 
professional or cultural reading. Ex- 
perience shows that men of really 
exceptional capacity profit by the op- 
portunities afforded to the Honor 
Group. 

Perhaps one might think that a 
particular stamp associates itself with 
the various groups. This is not the 
case because there are no rigid bar- 
riers between groups. Marked per- 
formance on the part of any student 
entitles him to advance from his group 
to the one ahead and should a student 
feel lost in one group he may be 
shifted into another group until he 
finds a type of instruction best fitted 
to his mental make-up. Further it is 
found that the students are men 
enough to squarely face the existence 
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of variation in mental growth and 
thus they may look upon mental 
grouping as a sincere effort on the 
part of the department to help them 
get the most out of what is offered. 
The department in working out its 
educational ideas is much indebted to 
the cooperation of other departments 
and its own students. 

Other articles to appear in succeed- 
ing issues will deal with staff and stu- 
dent activities in the various divisions 
of the department. Of particular in- 
terest will be some statement of the 
graduate work of the department and 
the accomplishments of the Research 
Division such as the development of 
an automatic machine for making 
breakdown tests on insulation, electri- 
cal integrating machines, and artificial 
transmission lines and cables. 


E. G. BAnGcRATz 





PROFESSOR E. P. WARNER 


AERONAUTICAL ENGINEERING 

Although aeronautical subjects have 
been taught at Technology for a 
number of years, an undergraduate 
course in this subject was established 
only last spring. Due to the relative- 
ly small size of the aeronautical in- 
dustry and the consequent limited 
demand for personnel, a complete 
undergraduate course in Aeronautics 
was not considered necessary previous 
to that time. The recent rapid growth 
of the industry together with the indi- 
cations of continued expansion, led to 
the establishment of Course XVI 
which went into operation at the be- 
ginning of this academic year. The 
registration in this course has been 
very gratifying, approximately 
twenty-one second year men having 
elected this branch. Beyond the sec- 
ond year the registration is much 
smaller due to the difficulties involved 
in transferring from other courses and 
making up the necessary subjects. 
The registration in junior year is 
seven, and in senior year two. A 
number of seniors, however, are 

(Continued on page 284) 
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The Pictorial Section 


An illustrated description of some of the eg uipm ent used in the 
production of industrial power 


UR modern civilization may 
safely be said to be measured by 


the efficiency of the production 
of industrial power. In our last issue, 
we discussed some of the problems 
involved in the generation and distri- 
bution of hydroelectric power. We 
showed the tremendous possibilities of 
this form of power but it has very 
severe limitations. These arrive from 
the fact that we use more power in this 
country than we have available in the 
form of waterpower. 

Furthermore, the water power we 
have is not always so situated as to 
be of maximum efficiency to a manu- 
facturing establishment. 

For these reasons, waterpower sup- 
plies but a small fraction of the total 
power used in this country. The re- 
mainder is furnished by burning some 
sort of fuel. The principal types of 
power generation by fuel are the 
steam plant in its various forms and 
the oil engine. In this issue we discuss 
factors affecting the design and opera- 
tion of steam and Diesel installations. 

Formerly the average steam plant 
had an efficiency of less than 10%. 
This has raised a great deal within the 
past 25 years. In the various power 
articles featured in this issue, the 
progress is traced through to the mod- 
ern central station using steam at a 
very high pressure and temperature 
with a surprising over-all efficiency. 

In this section we are showing some 
of the equipment found in the modern 
power plant with a brief description of 
its uses and method of operation. 

Fig. 1 shows the crankcase and 
crankshaft of a large 3000 H.P. Diesel 
engine. ‘The picture gives one a good 
idea of the size of a Diesel engine. 
The crankshaft is built up and very 
accurately aligned in its bearings to 
minimize wear. 

Fig. 4 is an external view of a 720 
H.P. Diesel engine. This engine has 
become quite popular especially for 
ship propulsion and offers great possi- 
bilities. It runs on crude oil with a 
very high efficiency. The engine is 
comparatively simple as it does not re- 
quire any ignition or carburetion 
devices. 

Formerly when boilers were built in 
smaller units one man could fire a 
boiler with a fair amount of success. 
Now, however, with our present large 
boilers it would be out of the question 
to fire by hand. 

Various means have been devised 
to fire the large boilers of today. The 


three main methods have been by 


automatic stoker using ordinary coal, 
by oil sprayed through jets and 
burned, and by _ pulverized coal 
atomized into the boiler as a cloud of 
coal dust. 

Fig. 2 gives one a good idea of the 
boiler side of an automatic stoker. 
This stoker feeds the coal into the fur- 
nace in the right amount to secure 
good combustion and also provides for 
the removal of the ashes. The stoker 
shown is of the multiple retort under- 
fed type. It consists of a stationary 
tuyere structure, between the sections 
of which are set ram boxes containing 
cylindrical feeding rams and a series 
of overlapping flat distributing rams 
forming the bottom of each retort. 
The individual adjustment of each 
ram allows the proper amount of fuel 
to be fed to each part of the retort sat- 
isfactorily meeting the combustion 
requirements of different grades of 
coal. <A_ rotary ash discharger is 
shown to the left i in this view. 

Its function is to cool, crush and 
discharge the ash as fast as is neces- 
sary to operate the furnace efficiently. 

Fig. 8 is an external view of another 
stoker showing the method of conduct- 
ing the coal from overhead bins to the 
stoker. This eliminates a lot of man- 
ual labor which is always costly and 
inefiicient. Fig. 12 conveys an excel- 
lent idea of the set up of a complete 
boiler with its furnace. This boiler is 
of the water tube type. The grate is 
placed at a considerable distance be- 
low the tubes giving a higher thermal 
efficiency than would otherwise be 
obtained. 

This view also shows the baffle walls 
which lead the flames around to the 
tubes. The grate in this furnace is 
designed to have the coal fed down 
the center of the furnace and as the 
ash forms, it rolls down the sloping 
sides into the pit. This gives a good 
self-cleaning action to the furnace. 

Fig. 9 is a view of the construction 
of a water tube boiler equipped with 
superheater. The  superheater is 
clearly shown on the left bank of tubes. 
This boiler is a fair example of con- 
ventional boiler practice. Most of our 
industrial boilers now use superheated 
steam which gives excellent results 
with modern turbines. 

Formerly power was usually pro- 
duced by reciprocating steam engines. 
These engines, for the most part, gave 
low operating efficiencies and were 
most uneconomical from the stand- 
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point of space economy. The turbine 
has largely replaced the steam engine 
for most purposes although certain 
forms of steam engines, such as the 
unaflow do give an excellent efficiency. 

Fig. 7 shows an axial section of a 
De Laval velocity stage turbine de- 
signed for the use of high pressure 
superheated steam. These turbines 
are wonderful pieces of mechanism 
and necessitate the greatest care in 
construction in order to secure satis- 
factory operation. The periphery of 
the runner travels with a_ velocity 
approximately one-quarter that of the 
expanded steam. Any inaccuracies in 
balancing of the runner would intro- 
duce severe forces at this speed. This 
turbine has the steam inlet nozzle, 
governor, valve bodies and steam chest 
formed in the upper part of the casing 
cover where they are far away from, 
and do not transmit heat to, the bear- 
ings and oil wells. 

As these turbines rotate at so high 
a speed, provision must be made to 
reduce this speed and also to allow for 
a higher starting torque than could be 
obtained ordinarily. This reduction is 
accomplished by gears. The reduc- 
tion gear for a 22,500 H.P. installation 
is shown in Fig. 6. This reduction 
gear is of the two pinion double helical 
type 

Figs. 10 and 13 show views of other 
popular turbines. Fig. 13 shows the 
Terry type Z2 turbine in which a spe- 
cial type of wheel is employed. The 
view clearly shows the peculiar shape 
and position of the blading. 

Most turbines operate best when 
exhausting into a vacuum. Fig. 18 
shows a condenser which will condense 
the exhaust steam providing a high 
vacuum on the runner. 

Fig. 11 shows a centrifugal pump 
which is a common unit around a cen- 
tral station. Fig. 5 shows a large 
blower for use in ventilating an en- 
gine room and similar blowers are 
used to ventilate the interior of large 
alternators. 

Fig. 3 shows the Carrier air condi- 
tioning equipment which can _ be 
treated under power plant equipment. 
This machine may be used as either 
a humidifier or dehumidifier. It pro- 
vides air to a building containing any 
degree of moisture and at a given tem- 
perature. It is of especial value 
around spinning mills and in other 
plants where the condition of the air 
is an important factor. 

Apvam K. Stricker, Jr. 
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DIFFERENT OPINIONS 


While the students here are going 
through the routine of studying and 
preparing for tests, engineering stu- 
dents in other schools are thinking 
about transferring here. Subjects and 
requirements in Tech’s catalogs and 
stories of overwork are considered 
simultaneously. After much delibera- 
tion, the fellows come to the conclu- 
sion that they are not endowed with 
sufficient brains to make the change 
and so peacefully settle down to make 
their present schools their Alma 
Mater. 

In almost all schools and especially 
so in the large mid-western state uni- 
versities, the prevalent idea is that 
assignments at Tech are extremely 
long. As a result, many very capable 
fellows who would like to transfer feel 
that they could not survive 

A few brief statements in regard to 
teaching and studying at Tech com- 


pared with methods used in mid- 
western schools may explain criti- 
cisms so often made. 

Here at the Institute daily reading 


and home problem assignments are 
given. The assignments are thorough- 
ly covered outside and the class period 
is used to explain any difficulty which 
may have been encountered. After 
all the questions have been answered, 
the instructor supplements the read- 
ing assignment with incidents from 
his personal experience or he may 
work problems not covered in text. 
No attempt is made to teach the sub- 
ject in class. Tests cover text-book 
reading and as is generally known, 
determines the student’s knowledge of 
the subject quite effectively. 

In-the mid-western schools, the in- 
structors do the teaching and the stu- 
dents do the absorbing. Although 
reading assignments are longer than 
here and more problems are assigned, 
the students do less homework because 
by careful attention to the lectures all 
important points are explained and 
little outside study is required. The 
lectures cover the preceding assign- 
ment and problems pertaining to those 
topics are assigned after the lecture. 


The tests cover only those topics 
which have been discussed and 
emphasized in class. 

When exaggerated stories about 


Tech get to the various campuses, the 
fellows feel that all the Institute men 
are brown baggers who, when they 
graduate, are physical w recks. When 
the westerners learn that all studying 
must be done outside of classes and 
that lectures only supplement the 


course, one can readily understand the 
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foundation of their beliefs. The paths 
of least resistance are generally fol- 
lowed. The fellows in the large co- 
educational institution feel that after 
a day of concentrated attention to lec- 
tures they can well afford to spend the 
evening at a sorority house or at a 
dance. These entertainments find 
their line on each page of the daily 
diary. The idea of going to classes 
and then studying the subject on the 
outside does not appeal to the student 
in the marriage bureau colleges of the 
mid-west. 

Tutoring here at the Institute to 
organize the scattered material and to 


THE COVER 

The original of the pencil sketch re- 
produced on the cover of this month’s 
TECH ENGINEERING NEWS is 
“ Bos- 
Byways and Highways” by 
Albert Seaford. It is an unusual 
view of the Roll Lift Bridge at Fort 
Point Channel in Boston. As the artist 
himself phrases it, “When raised for the 
passing vessels, the huge affair presents 
a striking spectacle rearing above a med- 
ley of smoking engines and network oj 
passing trains.” 


found in a collection of drawings 
ton—Its 
John 





point out important relationship is 
very beneficial and quite frequently 
done. In ‘mid-western colleges this 
outlining is done every day by the 
instructor so very little outside tutor- 
ing is done except in mathematics 
where cramming the last week before 
the finals is quite often relied upon. 

Studying scientific subjects in school 
is just a training for the men who will 
make engineering or business their 
professions. Students who have been 
accustomed to study subjects alone 
can organize data into workable ma- 
terial. They can gather information 
in a shop and attack the problems in- 
telligently. The fellow who had 
everything taught him will be lost 
without the aid of his instructor. 

Which students will be more suc- 
cessful; those who studied or those 
who were taught? Although Tech’s 
system requires more work, the re- 
wards ought to be greater than where 
less individual thinking is required. 
So we realize the truth of the saying, 
“One gets out of a subject what one 
puts in.” 


THE Y.C. LAB 


For a little more than a year, now, 
there has been developing one of the 
finest projects in human engineering it 
has ever been our privilege to witness. 
We are especially interested because 
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it is youths who give 


developing 
promise of becoming splendid engin- 
eers. 

We refer to 
National Society for Ingenious Boys, 
conducted by the Youth’s Companion. 


the Y. C. Lab, “The 


” 


It is succeeding admirably, through 
the pages of this weekly publication, 
in reaching boys all over the country 
—even in Alaska—who early in life, 
that is before the age of nineteen, have 
shown not only the desire to build 
things, but further, the initiative as 
well as the ability to go ahead and do 
it. 

This Lab is a new thing and is 
really accomplishing tangible results. 
Boys send in with their application 
for membership in the Lab ome gl 
tion an account of some project of < 
mechanical, electrical, engineering or 
constructional nature which they have 
under way or have completed. There 
are no fees or dues. . Elections to the 
Society are made dependent upon the 
“ingenuity, skill and diligence” and 
the ability to write a clear report of 
the project, shown by the applicant. 
Where the first three qualities are evi- 
dent special attention is given to de- 
veloping this last named ability. 

Elected to the Society a boy has 
free access to the most expert advice 
obtainable in answer to his questions 
of a related nature which are written 
and sent to the headquarters of the 
Society. Several of the members of 
our own Faculty are now acting as 
councillors to the Society, answering 
the boys’ questions, guiding them to 
sources of information, encouraging 
them in their work, testing and criti- 
cising their products. 

The Saciety maintains a laboratory 
of its own in which the work is done 
by boys who are members. Here new 
ideas for projects are both originated 
and carried through so that when pre- 
sented to the rest of the membership 
they may rest assured that the plan 
is feasible because it has really been 
accomplished by boys of similar age, 
abilities, and resources. To date the 
products of this laboratory range all 
the way from Plaster of Paris life 
masks up through office furniture and 
model boats which perform splendidly, 
to a real sailboat and a Ford race- 
about named Cinderella. Numerous 
things built by members of the Soci- 
ety in other parts of the country have 
here been tested and constructively 
criticised. 

Members of the Society are given 
in several ways competitive and finan- 
cial incentives which are stimulating 

(Continued on page 294) 
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The Engineering Field 


Abstracts from the leading professional and trade journals 


PHOTOGRAPHING A_ RIFLE 
BORE. It has always been desirable 
to study the deterioration of the sur- 
face of the bore of a rifle that results 
from firing. The rate and manner of 
erosion is the most important factor in 
determining the life of a gun. 

Up to the present no satisfactory 
means for making this examination 
had been devised. For guns of fair- 
ly large bore, plaster casts of the 
interior surface were made and these 
studied after removal. In the case 
of the Army Rifle of which the bore 
is only .30 of an inch in diameter, it 
was practically impossible to use the 
above procedure and therefore the 
barrel was split for examination. 
This method limited the examination 
in that the effect of further firings on 
that particular barrel could not be 
studied. 

At present it seems that the Bureau 
of Standards has found the ideal 
sclution of the problem by building a 
camera which photographs the surface 
of the bore on a strip of motion- 
picture film. If a permanent record 
is not desired the surface can be ex- 
amined by a microscope which is part 
of the camera. This is all done with- 
out damaging the barrel in the least. 

The most important part of the 
camera is a periscope which consists of 
a long brass tube small enough to slide 
into the barrel. In this tube are 
three lenses arranged so as to give an 
erect image of natural size on the film. 


At the front end of the tube is a right 
angle reflecting prism which turns the 
line of sight perpendicular to the axis 
of the bore. A tiny electric lamp 
placed in the bore supplys the illum- 
ination for taking the photograph. 

The prism is necessarily so close to 
the bore that a width of only one- 
sixth of the circumference of the bore 
can be photographed at each exposure. 
In making a film the rifle barrel is 
clamped in the camera and the lamp 
and periscope inserted. The rifle 
barrel is moved along on ways by 
means of lead screw similar to that 
on a lathe, and the two film reels are 
so geared to this lead screw that the 
barrel and film move along at the 
same rate. 

A more recent design has been so 
arranged that the barrel is also rotated 
making it possible to photograph the 
entire surface in one instead of six 
trips through the barrel. However, 
this camera has not yet been con- 
structed. 

The photographic process has only 
one disadvantage; namely that the 
reproduction is in black and white 
which reduces the contrast. However, 
a visual examination can be made by 
removing the film and placing a micro- 
scope in the prolongation of the axis 
of the periscope. By using a micro- 
scope with a magnification of from 
twenty to forty diameters very good 
results are obtained. The observer 
can see the small cracks, polished high 
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PROFESSOR SORENSON’S 


NEW VACUUM SWITCH 


The tube which incloses the switch is exhausted until only one billonth part of the 
original air remains; this prevents arcing. The switch can handle 
1000 amperes at 40,000 volts. 
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spots, and even fragments which have 
been stripped from bullet jackets. 

It is interesting to note the appear 
ance of a machine gun barrel at vari 
ous places along its length. Near the 
breach the lands are almost worn 
away, and the bore is filled with a 
very large number of minute cracks. 
Midway along the barrel in the bot- 
tom of the grooves is a great deal of 
erosion which decreases along the 
length of the barrel. Near the breech 
quite often pieces of metal have been 
torn from the barrel. 


THE LARGEST ELECTRIC 
SIGN in the world is to be found 
flashing the name of a popular cigar- 
ette nightly above the boardwalk 
Atlantic City. The sign has two 
faces, which are back to back in 
duplicate, using in all over 25,000 
lamps, more than twice as many as 
any other sign in existence. It meas- 
ures 215 ft. in length and is 55 ft. in 
height. The flasher control house is 
18 ft. long, 15 ft. wide, and ten feet 
high. The complete cycle of operation 
of the display is 75 seconds and 
passes through all the stages of sub- 
dued shades to glaring brilliance. The 
services of 35 men were required for 
four months to erect this largest ex- 
ample of modern electric advertising. 





8,000 H.P. D.C. MOTOR. What 
is claimed to be the world’s largest 
d.c. motor has just been completed. 
It is rated at 8,000 horsepower and 
weighs 625,000 Ibs. The shaft is 26 
ft. 8 in. in length and the outside 
diameter of the frame is 20 ft. Three 
50,000 Ib. flywheels are used to equal- 
ize the peak loads. 

Power for operating the motor is 
obtained from two 3,500 kw., 700 volt 
generators running at 375 r.p.m. 


VACUUM TYPE SWITCH. A 
series of experiments recently con- 
ducted at the California Institute of 
Technology hold forth great promise 
of the development of a commercially 
successful vacuum-type switch of ex- 
tremely small dimensions that will 
interrupt large currents at high 
voltages. The switch, which can be 
held in the palm of one hand, in ex- 
perimental operation opened circuits 
carrying a maximum of 926 amp. at 
41 kv. Such a development will be 
very welcome owing to the fact that 
oil circuit breakers are extremely 
expensive and not entirely satisfac- 
tory. 
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Deflections of Dam shown tsometrically on - 
Oeveloped Vertical face 
Looking upstream 


THE THEORY OF ARCH DAMS 
is receiving a practical test in the 
work now nearing completion at the 
Stevenson Creek Test Dam _ near 
Fresno, California. Until the present 
time, there has been no actual con- 
formation of the underlying principles 
upon which arch dams are built, with 
the result that some have been made 
too thick, and thus too expensive, or 
too thin, and thus a menace to the 
surrounding country. In order to ob- 
tain some definite information as to 
the behavior of this type of structure, 
numerous parties interested in the ad- 
vancement of engineering in this field 
have contributed and made possible 
the building of the dam. 

A narrow gorge with sides sloping 
at an angle of about 45° made an 
ideal site for the dam, which was 
completed in the early part of June. 
It is of the single arch type, with a 
constant radius of 100 ft., and a height 
of sixty feet. The work was accom- 
_ plished at considerable difficulty as 

the foundation had to be excavated in 
granite rock, and there was no little 
interference due to the rolling of loose 
rocks down upon the damsite. Once 
the foundation had been prepared, the 
placing of the concrete proceeded 
rapidly, requiring in all only forty-six 
days. 

Since the purpose of the work was 
entirely experimental, a close’ check 
was kept upon the quality of all mate- 
rial going into the _ construction. 
The average strength of the concrete 
was maintained at above 2,000 Ibs. 
per square inch for 28 days. Various 
instruments to show the behavior of 
the dam under pressure were imbedded 
in the concrete at pre-determined 
critical points. Among the most in- 
eresting of these devices is the elec- 
tric telemeter, devised by the Bureau 
£ Standards. It measures the com- 
ression exerted at a given point 


hrough the variation in resistance of 
. stack of carbon discs in an electric 
‘ircuit 


and operates on the same 


fundamental principle as the telephone 
transmitter. Measurements of strain 
and deflection were also made through 
the use of various instruments. 


The testing period took place after 
the dam had thoroughly dried and 
settled. The reservoir was first filled 
to a depth of ten feet and the various 
instruments read and recorded. ‘The 
reservoir was then emptied and the 
process of measuring repeated. The 
same procedure was used at levels of 
ten foot intervals until the crest of 
sixty feet was finally reached. The 
readings were all taken at night, in 
order that there might be as little 
temperature change as possible, and 
the tests were conducted twice at each 
level in order to insure absolute 
accuracy of the results. 

From every standpoint, the work 
has proved to be eminently satisfac- 
tory. The deflections under pressure 
as measured directly agree very well 
with the results as computed from the 
data obtained by strain gauges. The 
dam has stood up well, showing no 
signs of weakness which might point 
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to faulty design or construction. 
Plans are now on foot, however, to 
obtain sufficient funds to continue the 
work by extending the dam to a 
height of 100 feet, and then testing it 
to destruction if possible. In this 
way, it is hoped to complete the entire 
project and thus afford the various 
interested parties a wealth of infor- 
mation which might be _ obtained 
through no other means. 


NEW AUTOMOBILE BRAKE 
ELEMENT. A_ new composition 
brake block has been developed by 
the American Brake & Foundry Co., 
which, it is believed, will supersede 
the fabric brake bands now used on 
automobiles. These blocks are com- 
posed of heat resistant and friction 
elements moulded at high tempera- 
tures. Since they contain no fabric 
or metal, they will withstand high 
temperatures without loss of frictional 
properties. 

Due to their high frictional proper- 
ties, only 20% of the brake drum sur- 
face will need to be covered, compared 
with 60% covered by fabric bands. 
This enables heat to be more readily 
dissipated, and the brake parts are 
more effectively cooled. 


TRANS-OCEANIC ZEPPELIN 
FLEET. If the 6,000,000 cu. ft. 
dirigible which is to replace the Shen- 
andoah should prove successful, the 
Goodyear Zeppelin Company will 
probably build a fleet of similar ships 
for trans-Atlantic service. The day 


seems not far distant when commer- 
cial ocean passenger service will be a 


reality rather than a hope for 
future. 


the 





TELEMETERS READY TO BE IMBEDDED IN THE TEST DAM 
These instruments were designed by the Bureau of Standards and a series of 
them imbedded in the concrete each time the dam was built 
five feet higher. 
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I nteresting notes from the Editor's desk 


SUPPLY AND DEMAND 


The electric power plant supplying 
Wales, North Dakota, was recently 
involved in an odd situation. The 
plant had the tremendous output 
capacity of twenty amperes. But 
there were eight electric flat irons in 
the town of Wales, each of which 
drew five amperes from the line. 
Consequently the owners of the irons 
were circularized and informed that 
they would be allowed to use their 
irons only in accordance with a sched- 
ule, four in the morning and four in 
the afternoon, in order to avoid injury 
to the plant or break in the service 
due to overload. 


ENGINEERING ADMINISTRA- 
TION PROBLEM 


The coal strike in England gave rise 
to an incident which we believe should 
be brought to the attention of the 
students of Engineering Administra- 
tion. Natura!ly business boomed for 
other English fuel companies. Gas 
companies were the distributors of the 
now highly valuable coke. One com- 
pany, whose owner wanted to go to 
heaven, decided not to turn away any 
of the mothers with babies, without 
giving them at least a portion of the 
coke that they asked for. Babies at 
once became the most popular institu- 
tion in England. ‘They were bor- 
rowed and loaned and accordingly 
became one of the factors in Econom- 
ics. A visitor from a warmer country, 
not knowing what it means to be cold, 
would have marveled at the neighbor- 
ly good will in which English women 
were willing to “take care of baby for 
a few minutes.” The gas company, 
not being able to afford an investi- 
gating staff to identify repeaters 
among the babies that were carried by 
the women purchasing coal, had to 
modify its announcement that prefer- 
ence would be given to mothers. 


DISINFECTANT ACTS BY 
INVISIBLE RAYS 


We hear from “Merk’s Report” that 
sodium hypochlorite, the common dis- 
infectant used in drinking water and 
swimming pools, does not sterilize by 
direct contact but by means of germ- 
destroying invisible rays which it gives 
off when it comes into contact with or- 
ganic matter. 

On looking more deeply into the 


matter, our Managing Editor found 
that the germs were believed to be 
killed by violet rays. It did not seem 
probable to him that such rays could 
be generated in a quantity even great 
enough to be dangerous to germs. 
Hence, after much deep thought and 
prolonged research, he came to the 
conclusion that the rays merely sun- 
burned the germs so that their backs 
peeled. The germs, he claims, then 
died from exhaustion produced by too 
much back scratching. 


BLUE PENCIL 


Who says that we never do any 
editing? Read this sentence as it 
came to us hot off the typewriter of a 
stenographer over at the Institute. 
“neato ens where the inexperienced 
personal equation introduces very 
large areas.”’! 


GETTING OUT A PAPER 


Getting out a paper is no picnic. 

If we print jokes, folks say we are 
silly. 

If we don’t they say we are too 
serious. 

If we publish original matter they 
say we lack variety. : 

If we publish things from other 
papers, we are too lazy to write. 

If we stay on the job, we ought to 
be out rustling news. 

If we are rustling news, we are not 
attending to the business in our own 
department. 

If we don’t print contributions, we 
don’t show proper appreciation. 

If we do print them, the paper is 
filled with junk, 

Like as not some fellows will. say 
we swiped this from the exchange.— 


We did. 


VERSATILE MINER 


After a young mining engineer had 
spent several weeks in company with 
an Indian chief and four dogs, 
prospecting for gold in the long range 
of Alaskan mountains that borders the 
Arctic Ocean, the “grub” supply of 
the party gave out. If they were not 
soon to starve, a hasty return must 
be made. Not wishing to sacrifice 
their valuabe dogs for food it was de- 
cided that the Indian, with the few 
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remaining pounds of food, should re- 
trace the journey on foot as far as 
Arctic Village. The white man would 
attempt to go by water, and since it 
would be a down-river journey, he 
should be able to do without much 
food. 

But how to obtain the necessary 
canoe? Boat-making materials were 
not to be had in this barren country, 
Yet according to the Scientific Ameri- 
can, a craft of a sort—not beautiful, 
not especially seaworthy—was hastily 
made. 

The ribs and strakes were of willow 
saplings tied together with grass. 
Over this framework was stretched a 
sort of patch-work or “Joseph’s 
Coat,” consisting of the following: 
one sun-shade, one “parka,” one pair 
of overalls, and one pair of underalls. 
These sundry garments and fabrics 
were all sewed together and_ then 
daubed with caribou fat in an effort 
to make them waterproof. The re- 
sulting sheet was then attached to the 
outside of the willow framework. 

In this shaky craft:the plucky ad- 
venturer started on the long trip 
down the notoriously turbulent Sheen- 
jak River. 

After many days of peril and pri- 
vation, and especially of constant, 
trouserless battle against the innum- 
erable hordes of mosquitoes that in- 
fest the far north, the hungry prospec- 
tor finally reached the Yukon and a 
civilized community. For the most 
part, he says, he was clothed in a 
black beard and a head-net. 

Food was his second request; his 
first was for a pair of “pants.” 


FLAKED GLASS 


The American Indians used to 
shape their flint arrowheads by first 
getting the flint very hot, then drop- 
ping cold water on it, causing thin 
flakes to fly off from the surface. This 
process has been modified and mod- 
ernized to produce the flaked glass 
now so much used for office partitions. 
The glass surface is first sand blasted 
to assure the intimate adhesion of a 
highly tenaceous glue that is next 
spread over the sheet. The coated 
sheet is then dried in a slow oven. 
With proper control of the heat for 
about twelve hours, it is found that 
the glue in shrinking has dragged off 
with it the skin of the glass in the 
form of thin flakes. This gives to the 
sheet the flaked effect desired. 
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—but why choose your 


life-work that way? 


OU’D laugh at a man who couldn't 

make up his mind which colors to back. 
But isn’t that about the way a good many 
men start out on their careers ? 

All through college the most important 
study a man can select is himself — to find 
out by self-analysis and experience what is 
his particular aptitude and what work he 
should get into after college. 

It’s a good rule to talk this over with the 
faculty and with men out in industry to get 
all the guidance you can in “‘finding your- 
self’? — because your whole happiness and 
effectiveness in your career is at stake. 
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Protessional Notes 
Activities of the Undergraduate Engineering Societies of the Massachusetts 


AERONAUTICAL ENGINEERING 
SOCIETY 

On the fifteenth of November the 
Society inaugurated a new branch of 
its activities by publishing the first 
issue of the “M. I. T. Aviation News.” 
This publication, which is not for sale 
but is sent free to all members, con- 
sists of a number of mimeographed 
sheets bound together, and is devoted 
to the furtherance of the Society’s aim 
of the disbursement of knowledge and 
the stimulation of interest in aviation. 
This first issue was naturally some- 
what of an experiment, and those in 
charge were highly pleased with its 
enthusiastic reception. 

During the month of November the 
Society continued in its plan of hold- 
ing bi-monthly meetings, and on the 
17th were addressed by Captain H. N. 
Heisen, commander of the East Bos- 
ton Airport, and Professor C. H. 
Chatfield, of the Aeronautical En- 
gineering Department. Captain Hei- 
sen, who has been in charge here but 
a few months, explained the workings 
of the Airport, gave many interesting 
views of the position of Boston in the 
air world, and answered numerous 
questions about the Army Air Service. 
Professor Chatfield told his version of 
the 1926 Air Races at the Sesqui, with 
some humorous sidelights, and ended 
with a brief survey of the aim and 
character of Course XVI. 

On Wednesday, November 24th, 
Dr. Von Karman of the Aeronautic 
Institute of Aachen, Germany, spoke 
on the recent developments in gliders 
and the conclusions drawn from them. 
Dr. Von Karman has for some years 
been noted for his work in applied 
mechanics, and becoming interested in 
aerodynamics has now gained distinc- 
tion in that field. In his address he 
explained the aerodynamics of the 
glider and the advantages of some of 
the types, illustrating his lecture with 
a number of slides. Following the 
talk were two reels of motion pictures 
of the International Gliding Meets 
held in France a few years ago, in 
which the M. I. T. Aero Engineering 
Society glider was featured as an out- 
standing competitor. 

The dates and speakers, of the next 
meetings have not yet been definitely 
determined, but several men of fame 
in the air have signified their willing 
ness to speak when convenient, assur- 
ing an interesting program. 

Everarp M, Lester, ’28, Secretary. 


Institute of Technology 


CIVIL ENGINEERING SOCIETY 

The speaker at the Smoker of 
November 23 was Mr. Abel Stevens, 
engineer for the Ingersoll Rand Com- 
pany. His topic was “Explosives,” 
and was given in conjunction with two 
motion pictures: “The Story of Dyna- 
mite,” and “Letting Dynamite Do It.” 
These movies were furnished through 
the courtesy of the E. I. du Pont de 
Nemours & Co. 

Mr. Stevens’ talk briefly covered 
the manufacture of dynamite, precau- 
tions in handling of it, its great effi- 
ciency and effectiveness in engineer- 
ing, and interesting examples of its 
use on work familiar to the speaker. 
Many questions pertaining to the sub- 
ject of explosives were asked by mem- 
bers. Professor Spofford terminated 
the meeting with a short address. 

This meeting was very well attended 
and very promising to the officers of 
the society in view of coming smok- 
ers. The experiment of having a 
supper, the student paying twenty-five 
cents and the society bearing the re- 
mainder of the expense, proved to be 
successful, and will be adopted as a 
regular policy for succeeding gather- 
ings. 

One of the most important and in- 
teresting of the Chapter’s winter 
smokers is that of the new Metropoli- 
tan Water Supply project. It will be 
an addition to thirsty Boston’s present 
supply and means an expenditure of 
more than eighty million dollars. A 
twenty-five mile tunnel is to be driven, 
a huge storage reservoir must be con- 
structed, and miles of highways and 
railways must be relocated. Six town- 
ships will be submerged by the water 
which will add 33 million gallons a 
day to Boston’s present consumption. 
The control survey recently started, 
consists in throwing a network of 
points and lines over sixty square 
miles of settlement. It is a long time 
job on which many Technology grad- 
uates will find employment. 

Recinatp F. Jacoss, ’27, 
Secretary. 


CORPORATION XV 
Those who have taken an interest 
in the activities of Corporation XV 
are rejoicing that the society this year 
is very much alive, and that it is offer- 
ing to its members many privileges 
from which they are deriving educa- 
tional value as well as entertainment. 
At a dinner meeting on November 
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16, 1926 held in Walker Memorial, 
Mr. Whiting Williams, counselor of 
Labor Management, was _ received 
with much enthusiasm and interest as 
he told of his experiences in this coun- 
try, in England, in France, and in 
Germany, in the coal mines where he 
had worked as a laborer in order to 
study the minds of the workers, and 
to ascertain their reactions to their 
work. He stressed the fact that since 
85% of the cost of production is labor, 
why not learn to properly direct labor 
into channels which will be profitable 
for the company as well as beneficial 
to the general welfare of the worker. 
Mr. Williams praised the work of 
Course XV in meeting the need of in- 
dustry for engineers with business 
training, and urged the fellows to de- 
velop themselves into “engineers of 
human relationships” as well. Mr. 
Williams who is a Harvard University 
graduate was introduced by Charles 
C. Smith ’27, president of Corporation 
XV. 

Plans for a combined meeting with 
the Society of Industrial Engineers to 
be held in December are in progress, 
and it is expected that at this meeting 
valuable relationships will be estab- 
lished with this organization, which in 
the past has accepted stockholders of 
Corporation XV into its student mem- 
bership, with the privilege of becom- 
ing junior members after leaving the 
institute. 

As has been customary in past years 
Corporation XV will make a trip to 
New York City at the close of the 
first term examination period for the 
purpose of visiting various plants and 
engineering projects. Plans are al- 
ready rapidly progressing, and there 
is much interest being shown in this 
year’s trip which promises to be un- 
usually successful. The management 
invites the cooperation of all the 
stockholders in making this trip as 
valuable as those which have been 
conducted in past years. 

Aven G. Regn, ’27, 
Secretary. 


ELECTRICAL ENGINEERING 
SOCIETY 


Both old and new in the Boston 
Edison Company’s generating equip- 
ment will be inspected by the M. I. T. 
Branch of the American Institute of 
Electrical Engineers. 


The “L” Street Station, formerly 
(Continued on page 292) 
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Facilities 


that assure satisfaction 


Farming used to be an 

extremely primitive oc- 

cupation, before the in- 

vention of mechanical 
farm labor 











ERELY assembling materials and putting 

the machinery to work for manufacturing 
explosives is comparatively easy. However, to 
produce, out of hand, those intangible and 
wholly indispensable facilities representing the 
constant efforts of many years, is a most difficult 
accomplishment. 










The experiences acquired in a century and a 
quarter of explosive manufacturing and the 
observations of explosives experts have provided 
the du Pont Company with adequate facilities 
to cope with the present demands for explosives. 
With its plants strategically located and suffi- 
cient production assured, du Pont explosives 
can be specified with entire confidence as to 
prompt deliveries and satisfactory performances. 


‘“‘The Blasters’ Handbook” is an. authoritative 
work on the selection and application of explo- 
sives to industrial operations. Leading technical 
institutions throughout the country have placed 
this handbook in the hands of their instructors 
and students. You need this handbook. Write 
for it NOW! It’s FREE. 
























E. 1. DU PONT DE NEMOURS & CoO., INC. 
Explosives Department 







Wilmington, Delaware 








The tractor, gang plow, 

harvester, reaper, an 
——_-~—- —-— -. + other. mechanical aids 
“—————— have made farming a 
more profitable and 
more dependable 
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Science and Life, By Frederick Soddy, 
Professor of Inorganic and Physical 
Chemistry, University of Oxford. 4th 
edition, 229 pages. New York, E. P. Dut- 
ton and Company, 1926. 

A volume of a type not generally reviewed 
on this page, this book proved of exceptional 
interest. It was written during the period of 
the great war and shortly afterward, but loses 
little because of the reprinting. 

It is made up of a series of essays and 
speeches by the celebrated English scientist 
on the philosophical phases of science. It in- 
cludes, to be sure, two rather technical chap- 
ters on the evolution of matter and modern 
research in atomic structure, but the bulk of 
the book discusses such topics as “Chemistry 
and Natural Prosperity,’ “Science and the 
State.” “The Future of Science and What Bars 
the Way,” “Matter, Energy, Consciousness 
and Spirit” or “The Ideals of a Science 
School,” ete. 

It is a stimulating book and a very gratify- 
ing one to the youth of today. We recom- 
mend it highly to student engineers and know 
that if they read it, they will recommend it 
as we are doing to their brothers in the so- 
called liberal arts colleges. 


A Collection of Chemical Lecture Ex- 
periments. By H. F. Davison, Assistant 
Professor of Chemistry at Brown Uni- 
versity. New York: Chemical Catalog 
Co., 1926. 139 pp. 


Most unfortunately Professor Davison died 
just as the manuscript was being completed. 
One of his assistants reviewed it but made 
few changes so that the book is. presented 
essentially as it would have come from the 
hands of its author. Professor Davison’s loss 
is keenly felt for he was an earnest sincere 
teacher, well liked and highly respected by 
his students and associates. It is due in no 
small part to his efforts that the study of 
chemistry at Brown University has assumed 
its proper importance and that the chemical 
courses now offered there are on a par with 
those of the great American Universities. 

The book itself is concise and to the point, 
in keeping with its subject matter for, as the 
introduction explains, chemical lecture experi- 
ments must be simple and short, they must 
adequately and clearly demonstrate the prin- 
ciples involved and they must never fail to 
work. The author has always kept these in- 
junctions in mind while describing his experi- 
ments. Each experiment has been reduced to 
its essentials so that it may be performed with 
the least possibility of failure, and warning is 
given when delicate operations are unavoid- 
able. In addition, a short explanation of the 
principle taught is included. 

The experiments cover most of the funda- 
mental laws of chemistry as well as many of 
the applications. The explanations are in ac- 
cord with the latest knowledge of chemical 
laws although some may be contested, espe- 
cially one which states that the absorption of 
water vapor from the air into concentrated 
sulfuric acid is due to the fact that the vapor 
pressure of sulfuric acid is less than that of 
the water vapor in air. 

Although many of the experiments are 
contained in previous books, there are enough 
new ones described to make this book valu- 
able in addition to the fact that all included 
are brought up to date. 


Recent Books 
This department conducted in co-operation with the Technology Library 


The Story of Philosophy, By Will 
Durant, Ph.D., New York; Simon and 
Schuster, 1926. 586 pp. Illustrated. 


The simple title of this book truly 
describes its character but naturally cannot 
inform the reader of the life-giving quality of 
the story. Here is philosophy brought to life. 
Philosophy, in these pages, is no longer sub- 
jective, but interwoven with the lives of its 
creators it becomes objective and _ alive. 

The author develops in a clear, easy style 
the story of the history, content and present 
state of philosophy, regarding the lives of its 
creators and moulders as an integral and sig- 
nificant part of the forces guiding its develop- 
ment. One after another, starting with 
Socrates and Plato, the great thinkers who 
created Philosophy, are taken up. Their lives 
and background, their teachings and writings, 
are brought out and the relations between 
them made clear. The subject matter and 
import of their philosophies is made simple 
and clear, and then criticisms are made and 
discussed and conclusions drawn. 

After Plato come Aristotle and Greek 
Science, Francis Bacon, Spinoza, Voltaire and 
the French Enlightenment, Kant and German 
Idealism, Schopenhauer, Herbert Spencer, 
Nietzsche, contemporary European and con- 
temporary American philosophers. “Certain 
lesser figures have been omitted in order that 
those selected might have the space required 
to make them live,” and those present do live, 
giving life to this story of the growth of the 
branch of human thought so bound up with 
their work and experiences. Yet the treat- 
ment of the lives of these men does not 
assume major importance in the story. They 
contribute, as told, directly to the development 
of the philosophies themselves and a clear 
explanation—perhaps resumé— of their subject 
matter. The relations of the philosophers to 
each other is not neglected, and a two page 
table gives a graphical presentation of this 
matter. The whole subject is unfolded bit by 
bit as the author unfolds the rest of the 
story. 

Even for a busy engineer or a layman who 
is interested in philosophy only because he 
has met references to it, this book presents a 
splendid birdseye view with its consequent 
comprehension, and is fascinating reading. 


Petroleum Development and Technol- 
ogy in 1925. Paper presented at the 
symposiums of Aug. 28, 1925, Jan. 21, 
1926 and Feb. 15, 1926 of the Petroleum 
Division of the American Institute of 
Mining and Metallurgical Engineers, 
Inc. New York: Am. Inst. of Min. & 
Met. Engrs., 1926. 784 pp. 


This book is most valuable as a reference 
work in the field of the technology and its 
growth, of petroleum development. It covers 
to the fullest extent the important technologic 
advances of the petroleum industry in 1925. 
The contributions are a series of separate 
papers by separate individuals which were 
presented at three of the meetings of the 
Petroleum Division of the A.I.M.E. They 
are grouped according to subject matter in 
the volume and thoroughly cover the phases 
of Production Engineering, Refining Technol- 
ogy, Transportation Engineering, Production 
and Petroleum Economics, There are in- 
cluded parts of some of the voluntary or un- 
prepared discussion which took place at the 
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meetings, but all parts not contributing 
directly to a development of the subject of 
the book have been deleted. 

Grouped under Production Engineering are 
papers on such subjects as Well Spacing, 
Core Drilling Technology, Improved Produc- 
tion Methods, Deep Well Pumping and Min- 
ing Oil Sands. Under Refining Technology is 
a thorough discussion of Petroleum Cracking 
by the various methods, its economic aspects 
and the new anti-knock motor fuels. Produc- 
tion is such an important item that under this 
heading are grouped a glittering array of 
papers and discussion by men who know the 
petroleum game the best. 

The book contains the thought and opin- 
ions, experience and conclusions of the best 
men of the industry and should be very val- 
uable as a reference for anyone at all inter- 
ested in or connected with the petroleum 
industry either from an engineering or a busi- 
ness standpoint. 


Industrial Stoichrometry. Chemical 
Calculations of Manufacturing Processes. 
By Warren K. Lewis, Head, Department 
of Chemical Engineering, M. I. T., and 
Arthur H. Radasch, Professor of Ceramic 
Engineering, New York State School of 
Ceramics at Alfred University. New 
York: McGraw-Hill Book Company, 1926. 
174 pp. 


This book is an advanced text designed to 
effect the transfer of the student of industrial 
chemistry from ability to solve problems aris- 
ing under laboratory conditions to an under- 
standing of the method of attack of the prob- 
lems which arise in the vastly more compli- 
cated chemical processes and conditions of 
industry. Every student of chemistry who 
meets quantitative analysis learns to apply the 
laws of the conservation of matter, of the ele- 
ments and energy, and of combining weights 
to laboratory problems, but there is a wide 
variation of surrounding condition between 
the laboratory and the industry. This volume 
effectively bridges the gap, and indicates the 
methods useful in dealing with the complica- 
tions met. 

The first chapter is an introduction to the 
work, which is essentially a review of the ele- 
mentary principles of analytical and physicai 
chemistry so presented as to form a working 
basis for the solution of the problems later 
discussed. ‘The first problems discussed are 
rightly those classified under Fuels and Com- 
bustion. Next are the problems arising in 
connection with gas producers. Because of 
the important and conspicuous part which 
sulphur plays in the chemistry of industry, 
Sulphur Compounds are thoroughly discussed. 
Lime and Cement come next, then the 
Stoichrometry of Furnace and Kiln design. 
Metallurgy, Stoichrometry of Plant Design, 
and Crystallization are the subjects of suc- 
ceeding chapters. Under Miscellaneous Prob- 
lems are treated some of the unclassified 
problems such as measurement of gas flow by 
dilution, hydrogenation and electrolysis, and 
the recovery of solvents, a knowledge of alli 
of which is an important part of the chemical 
engineer's equipment. ‘The book is complete 
with problems worked out to illustrate points 
and methods in an unmistakable way, and at 
the end of each chapter are a set of problems 
to be worked out by the student. 
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Transportation — 





Spams of aeroplanes at McCook Field, 
or of motor boats at Detroit, or of 
automobiles at Daytona Beach, means 
little except as a phase of development. 
But the speed cf milk trains, meat trains, 
coal trains, and passenger trains is 
quite a different thing—it is a necessity. 


The American fast express depends 
primarily for speed and safety on the 
sound condition of the roadbed. Ballast 
must be tamped, and heavy ties and 
rails must be serviced at regular inter- 
vals by trained and experienced main- 
tenance crews. 





Here, as in other branches of the 
service, the world’s largest railway 
systems economically and effectively 
employ Ingersoll-Rand compressors and 
labor-saving pneumatic tools. 


Ingersoll-Rand 


11 Broadway, NewYork City 





Offices in principal cities the world over 
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majoring in Aeronautics without 
actually changing the‘r registration to 
Course XVI. 

The new _ course 
aims to give the student a 
training in all branches of engineering, 
specialization. in aeronautical subjects 
taking place during junior and senior 
years. The aeronautical subjects 
given are intended to cover funda- 
mentals and basic thoretical principles 
with a small amount of practical work, 
such as aircraft rigging. In addition, 
are encouraged to spend 


in Aeronautics 
broad 


students 
their summers in practical work and 
to take the aeronautical branch of the 
R.O.T.C. course which gives them 
actual operating, maintenance, and 
flying experience. 

The graduate work 
which has been going on since 1914, 
has been gradually expanded, until 
the present time it covers most of the 
specialized subjects necessary for com- 
plete understanding of the art, includ- 
ing design and research in both air- 
craft and their power plants. Four- 
teen men are registered as graduate 
students this year. 

Although Professor Warner is on 
leave of absence in order to carry on 
his duties as Assistant Secretary of 
the Navy, he remains head of the de- 
partment, general 
policies. His absence has necessitated 
an increase in the instruction staff, 
and Associate Professor C. H. Chat- 
field, 1914, has been appointed to take 


Aeronautics, 


and controls its 


over a number of subjects which 
Professor Warner was teaching. Pro- 
fessor Chatfield comes directly from 


active industry as he was Chief Air- 
plane Engineer with the Wright Aero- 
nautical Corporation. Mr. L. M. Por- 
ter, Yale 1924, has been appointed 
Instructor in the Power Plant Branch 
of Aeronautics. 

One of the chief activities of the 
Aeronautics staff is the conduct of ex- 
perimental investigations and __re- 
search. Some of this is carried on by 
students in the form of theses, but the 
major portion is done directly by the 
staff. ‘The seven-foot wind tunnel is 
employed almost continuously for 
research for the Army Air Corps. At 
the present time this tunnel is in use 
for investigation of the interaction 
between propeller and airplane struc- 
ture, a subject about which little in- 
formation has been available hereto- 
fore. This work has not been com- 
pleted, but results already obtained 
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show the considerable gain in propul- 
sive efficiency to be realized by proper- 
ly stream-lining the nose of the 
fuselage and providing the propeller 
with an adequate spinner. The four- 
foot wind tunnel is used for thesis 
problems and also for the determina- 
tion of airfoil and model characteris- 
tics. So much Government work has 
been done in this tunnel that it has 
become something of a standard of 
measurement, and it is frequently 
called upon to check the results of 


other tunnels. Wind tunnel research 
is under the direction of Mr. Shats- 
well Ober, 1916. 

Research work in aircraft power 


plants was inaugurated last year un- 


der the direction of Associate Pro- 
fessor C. F. Taylor. No published 
results are yet available from this 


work, most of the time to date having 
been spent in obtaining and setting up 
new equipment. Recently an order 
was placed for a Universal Single- 
Cylinder Test Engine from the de- 
signs of the National Advisory Com- 
mittee for Aeronautics. This single- 
cylinder engine has a bore of five 
inches and stroke of seven inches, 
and is equipped with mechanical de- 
vices whereby the compression ratio, 
the valve lift, and any event in the 
valve timing can be varied independ- 
ently, while the engine is in operation. 
This piece of apparatus opens up a 
wide field of possibilities for research 


in the fundamentals of high speed 
internal combustion engines. Delivery 
is expected next June, and the engine 


will bet set up during the summer ‘aud 
preliminary calibration and some data 
will have been obtained before the 
beginning of the next academic year. 

Another interesting piece of appara- 
tus which has been obtained and set 
up for Power Plant inv estigations is a 
single-cylinder “Delco Light” Plant 
complete. with supercharging equip- 
ment and instruments for measuring 
temperatures, pressures, and quanti- 
ties of fuel, air, etc. By means of a 
special Bureau of Standards instru- 
ment, indicator cards are being ob- 
tained at high speeds with various 
compression ratios and supercharging 
pressures. The results of this work 
should be of considerable interest in 
connection with the problem of super- 
charging high speed internal combus- 
tion engines. 

Another piece of apparatus obtained 
recently is the Midgely Detonation 
Indicator which makes comparative 
measurements of the amount of de- 
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tonation taking place in a given en- 
gine under various conditions. 

Instructor Mac Short made a very 
extensive tour of inspection last sum- 
mer, visiting many of the important 
aircraft factories. This trip served to 
assist in keeping the Department up 
to date on recent developments in the 
industry. 

Assistant Professor Brown spent 
most of the summer at the Air Corps 


Experimental Field, Dayton, Ohio, 
conducting free flight tests on Army 
airplanes. Professor Brown has 


specialized in this kind of work for 
several years, and has developed 
aaa very interesting instruments 
for obtaining data in flight. 


C. F. Taytor 


Department of Physics 


(Continued from last month) 


The equipment of the photoelastic 
laboratory has been in a large part 
duplicated to meet the necessity aris- 
ing from the additional courses which 
have been offered to the undergradu- 
ate students in the Testing Materials 
Laboratory. The research work upon 
which the staff and graduate students 
taking theses are engaged, includes the 
investigation of the stresses in airplane 
wing spars and airplane fusilage—in 
the tubes and sheets of water tube 
boilers working at high pressures, and 
in the connecting rods and other parts 
of internal combustion engines. 

A new Radiometric Laboratory has 
been established and is being equipped 
by Dr. Stockbarger and his associates. 
A course in Radiation Measurements 
will be offered for the first time at the 
Institute which will cover the analysis 
of radiation emitted from various 
sources, the determination of total ra- 
diation in absolute units, a compari- 
son of radiometric instruments, such as 
the thermopile, photoelectric cell, sele- 
nium cell, and the determination of 
the infra red, visible and ultra violet 
transmissions of various substances, 
and preparation and calibration of a 
radiation standard. One of the re- 
searches which is already under way 
in the laboratory is a preparation of 
artificial fluorite which is being made 
in an electric furnace, and it is hoped 
soon to prepare specimens large 

(Continued on page 290) 
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Screwed, Jenkins Stand 
ard Bronze Globe Valve 


In the “Lab” 
at the Jenkins plant 


) gegen dd work plays an 
important part in the manu- 
facture of a genuine Jenkins 
Valve. 


The services of competent metal- 
lurgists are retained. Before and 
after casting, the metals to be 
used are given thorough analyses, 
in which they must prove their 
fitness for their task. 


This “laboratory work’’ is but one 
instance of the high standards of 
Jenkins manufacture. In design- 
ing, in testing of the completed 
valve, every effort is bent towards 
building valves ‘‘for the maximum 
service, not merely the average.” Fig. 651 
3 Flanged, Jenkins 
There are genuine Jenkins Valves pcs eg —_ 
for practically every valve re- he and rising 
P ° spindle 
quirement. Furnished in stand- 
ard, medium pressure, and extra 


heavy patterns. 










descriptive of Jenkins Valves for 
the type of building in which 
yon may be interested 


80 White St...... New York, N. Y, 
524 Atlantic Ave.....Boston, Mass, 
133 N. Seventh St .Philadelphia, Pa, 
646 Washington Blvd. .Chicago, Ill, 


JENKINS BROS., Limited 
Montreal, Can. London, Eng. 








Always marked with the"Diamond" 
- @jenkins Valves 
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Bell and Spigot Joint 


HE Bell and Spigot Joint 

for Cast Iron Pipe,adopted 
over one hundred years ago, is 
the preferred joint today. 


It is tight, flexible, easily made 
and non-corrodible. There are 
no bolts to rust out. It makes 
changes of alignment or inser- 
tion of special fittings a simple 
matter. It can be taken apart 
and the pipe used over again, 
without any injury. It is not 
subject to damage in transit. 
In fact, it embodies practically 
all of the desirable qualities in 
an underground joint. 













The use of this type of joint, 
together with the long life of 
Cast Iron Pipe, makes for ex- 
tremely low maintenance costs. 














THE CAST IRON PIPE PUBLICITY BUREAU 
Peoples Gas Bldg., Chicago 


CAST IRON PIPE 


Send for booklet, “Cast 
Iron Pipe for Industrial 
Service,” showing in- 
teresting installations to 
meet special problems 



































Our new booklet, “Plan- 
ning a Waterworks 
2 stem,” which covers 

problem of water for 
the small town, will be 
Sent on request 
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Steam Power Stations 


method of firing. In the early pul- 
verized fuel furnaces operated with 
preheated air serious difficulty was 
encountered in maintaining the brick 
work. The slag or melted ash ran 
down the furnace walls either wash- 
ing the brick away or adhering to it 
and accumulating in such masses as 
nearly to pull the furnace walls 
down. The water wall has practi- 
cally eliminated all difficulty of this 
nature. Fig. 2 shows the interior of a 
pulverized tuel furnace with water 
cooled walls after a period of opera- 
tion. Fig. 3 is a cross section of a 
stoker fired boiler furnace provided 
with water cooled walls. 

While boiler efficiencies in 1910 
averaged in the neighborhood of 60%, 
in the modern plant an average of 
80% is not unusual. A case in point 
is seen in the operating characteristics 
of the Colfax boiler plant from March 
1922 to August 1925. All boilers in 
the original plant were stoker fired and 
the increase in efficiency in 1924 was 
due to starting pulverized fuel equip- 
ment in new boilers installed at that 
time. 

The first installation of large air 
preheaters in this country was made 
in this station. It was in the nature 
of an experiment but was successful 
and demonstrated the economic ad- 
vantage of air preheating for this 
plant. It cannot be said that air pre- 
heating produces improvements in 
economy that will justify its use in all 
power plants. The economic value 
must be proved in each case and un- 
less the installation will produce a 
profit above fixed charges equal to or 
greater than that which would be 
realized from the same investment 
otherwise placed the installation is not 
justified. 

The curve Fig. 1 shows the gains 
in efficiency through the use of pre- 
heated air as determined by a series 
of tests on one of the stoker fired 
boilers at the Colfax Station. It will 
be noted that the heat reclaimed from 
the stack gases represents only about 
68% of the total gain in efficiency, 
the balance being accounted for by 
reduction in ash pit loss as evidenced 
by the amount of combustible in the 
refuse. Improvements of the same 
general order result when preheated 
air is used in connection with pulver- 
ized fuel. There is always an im- 
provement in combustion efficiency in 
addition to the saving from reducing 


(Continued from page 267) 


the loss due to sensible heat in the 
stack gases. 

A marked change has taken place 
in the turbine room, both in method 
of driving auxiliaries and of securing 
a proper heat balance. In the early 
days an attempt was made so to pro- 
portion the auxiliary equipment as to 
permit condensation of all of its ex- 
haust steam in heating the boiler feed 
water. It is practically impossible to 
secure a balance under all conditions 
of load and seasonal condensate tem- 
peratures by this means as there is an 
excess of exhaust steam in summer and 
a deficiency in winter as well as a lack 
of balance under varying local condi- 
tions. 

A station of this type produces 
a kilowatt for 15,930 B. t. u. of 
net boiler output and if the boiler 
efficiency were 75% the heat require- 
ment in fuel would be about 20,200 B. 
t. u. per kilowatt hour. The station is 
equipped with jet condensers so there 
is no return of condensate to the 
boilers. For maintaining a balance 
under varying conditions exciters and 
condenser pumps are provided with a 
combination motor and turbine drive, 
and by manipulating the load between 
the motors and turbines the amount 
of exhaust steam available to some ex- 
tent can be varied to fit the feed 
water heating requirements. 

In order more readily to obtain a 
continuous heat balance the house 
turbine and heat balance set system 
was developed. With this  sys- 
tem a considerable proportion of the 
auxiliaries are motor driven and ar- 
rangements are provided for readily 
transferring load from house turbine 
to main bus or vice versa, thus vary- 
ing the amount of exhaust steam to 
fit the feed water heating require- 
ments. ‘This adjustment is handled 
from the main control board by means 
of a remote control system on the 
house turbine governor. The operator 
is guided by feed water temperature 
and adjusts the house turbine load so 
as to keep this temperature as nearly 
as possible at 212° F. 

The use of distilled water is liable 
to cause corrosion and pitting of the 
boiler surfaces unless special pre- 
cautions are taken. With an en- 
tirely closed system wherein theré 
is no point at which the water 
can absorb air the oxygen content 
of the boiler feed water can be 
kept at a very low value, and cor- 
rosion thus greatly reduced. Experi- 


ence indicates, however, that pure 
water will pit boiler surfaces even when 
the oxygen content is practically zero. 
It has also been found that when water 
at high temperature is introduced into 
a boiler drum above the water level 
the dissolved gases are immediately 
released and the water passing down 
to the tubes has no measurable oxygen 
content. With an entirely closed step 
extraction heating system wherein the 
water is heated to 300° or higher little 
trouble will be experienced from cor- 
rosion. In some cases the inside sur- 
faces of tubes and drums have been 
painted with a special preparation re- 
sulting in practical elimination of cor- 
rosion and improved condition of the 
surfaces. Sufficient data is not yet 
available on which to base a conclusion 
as to the lasting qualities of this paint 
but the indications are that it will 
prove well worth its cost. 

The evaporator in the older in- 
stallation was usually provided with a 
condenser cooled by the condensate 
from the main turbines. In the Col- 
fax Station a two effect evaporator was 
installed with the first two units, tak- 
ing steam at from 15 to 20 pounds ab- 
solute pressure and producing vapor 
in the second effect at about 3 pounds 
absolute pressure. This arrangement 
requires a vacuum pump and conden- 
sate removal pumps as well as other 
equipment to insure its satisfactory 
operation. 

In 1920 and 1921 the value of the 
regenerative or “stage heating” cycle 
began to be realized. The term “re- 
generative cycle” is somewhat of a 
misnomer, as any system in which ex- 
haust steam is used for heating feed 
water is in fact a regenerative system. 
“Step extraction system” would more 
truly express the meaning. A four- 
stage step extraction heating system 
was installed in connection with a 
30,000 kilowatt unit in the Colfax 
Station, 

In the Colfax Station the bearing 
oil coolers, transformers and generator 
air coolers are cooled with condensate 
in order to insure clean water. ‘This 
has no material effect upon the ef- 
ficiency as the increased temperature 
of the water flowing to No. 1 heater 
decreases the amount of steam that 
can be bled. In other words, if this 
cooling were done by other means the 
heat pick-up in No. 1 heater would be 
correspondingly greater and the total 
reclamation would be substantially the 
same. 
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STANDARDIZED SAFETY VALVES 


"MANNING. 








THIS VIEW SHOWS 





testing unit of the High Pressure 
Steam Testing Laboratory of the 
Consolidated Safety Valve Company, 
Bridgeport. An actual test is being made 
of one of the drum valves for the 
1200-lb. boiler installed at the 
Weymouth Station of the Edison 
Electric Illuminating*Co. of Boston. 





“Shaw” 
Electric Cranes 
MAXWELL “Putnam” 
Machine Tools 
“Ashcroft”’ 
Gauges 
“Hancock” 
Inspirators and 
Valves 
“‘Consolidated”’ 
Safety Valves 
“Metropolitan” 
Injectors 
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For High Pressures 


OWER PLANT engineers are turning to higher 

steam pressure as a means of economy in _ pro- 
ducing cheaper power. From 300 Ibs., the highest 
pressure generally used a few years ago, has come the 
remarkable advance to 400, then to 600, 700, and 
finally to 1200 Ibs. per square inch. 


Consolidated Safety Valves tested upon the new 
1200-Ib. Steam Testing Laboratory of ‘The Consoli- 
dated Safety Valve Co. have been installed, or are 
being furnished, for practically all of the higher pres- 
sure stations such as the following: 

Form DSA Valves for stations carrying approxi- 
mately 400-lb. pressure as follows: 

The Trenton Channel Station of The 
Detroit Edison Co. 


The Richmond Station of the 
Philadelphia Electric Co. 


The Avon Station of the Cleveland 


Electric Illuminating Co. 


The 14th Street Station of the 
New York Edison Co. 


The Spencer, North Carolina, Station 
of the Southern Power Co. 
Form DSB Valves for stations carrying approxi- 
mately 600-lb. pressure as follows: 
The Philo Station of the Ohio 
Power Co. 


The Crawford Avenue Station of the 
Commonwealth Edison Co. 


The Twin Branch Station of the 
Michigan & Indiana Electric Co. 


The Miami Fort Station of the Columbia 
Power Co. 

Form DSC Valves for the Stanton Power Station 
of the American Gas © Electric Co., carrying ap- 
proximately 700 Ibs. 

Form DSC Valves for the Weymouth Station of 
the Boston Edison Company, carrying approximate- 
ly 1200 Ibs. 

These installations are the best proof that Con- 
solidated Safety Valves for high pressures have 
passed through the development stage and are being 
furnished to the trade as a standardized product. 


Manning, Maxwell & Moore, Inc. 
100 East 42nd St., New York 


Branches 
Birmingham Chicago Philadelphia Seattle 
Boston Cleveland Pittsburgh St. Louis 
Buffalo Detroit San Francisco Syracuse 


BRIDGEPORT WORKS—CONSOLIDATED SAFETY VALVE CO. 
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Synthetic Methanol and Liquid Fuels From Coal 


ing in succession on the same gas mix- 
ture or in parallel. 

Here are also photographs of a 
small plant I have erected in France, 
of a normal capacity of between 100 
and 200 kilograms a day of pure meth- 
yl alcohol. 

(a) Production or Extraction of the 
gas mixture. On the sketch is repre- 
sented an ordinary water gas producer 
because this apparatus can easily pro- 
duce a convenient gas mixture. But 
every gas containing carbon monoxide 
in large enough quantity can be used 
according to its cost price. All com- 
bustible matter can, by incomplete 
combustion and under definite condi- 
tions, give a mixture containing 
enough carbon monoxide to be used in 
alcohol synthesis. Such is the case 
for all vegetable plants or their or- 
ganic residues as straw, wood, char- 
coal, lignites, bituminous coal, anthra- 
cite. The natural mineral oils, as 
petroleum, can also be used for this 
purpose. But it must be remembered 
that the gas mixture obtained from 
these products should contain only a 
small amount of unreacting gases (as 
methane and nitrogen) since a rich 
gas is better for alcohol synthesis. A 
high degree of purity is not necessary. 
The ordinary purification process, as 


gas 





STANDARD 
INSTRUMENTS 
OF PRECISION 








C. L. Berger & Sons, Inc. 


Established 1871 
37 Williams St., Boston, Mass. 
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used in a gas works, is sufficient for 
the synthetic process. 

(b) Compressing the gas mixture. 
The compressors form the most impor- 
tant—and the most expensive part of 
a catalysis plant. ‘Today there are 
not many constructors having enough 
experience and knowledge of the tech- 
nical conditions required for this 
apparatus to work well at pressures 
above 250 atmospheres. But through 
the recent large scale development of 
the synthetic ammonia industry, the 
process of working under high pres- 
sure is becoming better known every 
day and it is doubtless that in a short 
time it will be easy to obtain good high 
pressure compression apparatus at a 
reasonable price. 

Compression is in many stages; in 
every stage the ratio of compression is 
maintained between 3 and 4 to 1. For 
example a final pressure of 250 atmos- 
pheres would be obtained in five 
cylinders of compression, raising, in 
succession, the pressure from 1 to 3 
atmospheres, from 3 to 9, from 9 to 
27, from 27 to 81 and from 81 to 250 
atmospheres. A final pressure of 1000 
atmospheres can be obtained too in 
5 stages by successive compression to 
4, 16, 64, 250 and 1000 atmospheres. 
One of the best methods for this com- 
pression is placing the cylinders in 
tandem with the low pressure cylinder 
on the stuffing box. 

The expense of power can be 
estimated at 0.36 kilowatt hours for 
the compression of 1 cubic metre at 
200 atmospheres and at 0.5 kwh. 
1000 atmospheres. 

(c) Catalyst chamber. Generally 
this apparatus is in the form of tubes 
constructed of special steel for resist- 
ing the high pressure and tempera- 
ture; the catalyst, in the form of small 
and regular grains, is disposed in the 
tube in a_ special container. The 
apparatus volume must be calculated 
according to the working pressure. 
This apparatus can be heated inter- 
nally or externally. The second solution 


is a very poor one because the thick 
ness of the tube walls and their poor 
conductivity requires, on the external 
face of the wall, a much higher tem- 
perature than inside; steel or metallic 
alloys lose most of their strength un- 
der temperatures higher than 350°C. 
On the contrary, by internal heating it 
is possible to keep the catalyst at 
temperatures as high as 500° to 600°C 
with the walls at 200°-300°C, a tem- 
perature at which ordinary steel re- 
tains all its strength and is quite capa- 
able of supporting the high pressure 
with but moderately thick walls. But 
internal heating is, in the case of alco- 
hol synthesis, more difficult to realize 
than for ammonia synthesis because 
the gas mixture will decompose on the 
red-hot metallic wires, depositing car- 
bon and forming methane. Neverthe- 
less some special arrangements allow 
this internal heating to be carried out 
with good results. 

(d) and (e) Condensation and sep- 
aration of alcohols. ‘The alcohols are 
much less volatile than ammonia and 
it is easier to condense them. A 
water-cooled coil is good enough, at 
working pressure above 150 atmos- 
pheres, for separating almost com- 
pletely in a liquid state all alcohol 
from the uncombined gases. 

(f) Circulation of gases. For re- 
turning the separated uncombined 
gases (which constitute generally the 
larger part of the mixture) to the 
chamber, a circulating apparatus is 
necessary. ‘This is a delicate problem, 
due to the high pressure under which 
the piston must work in the stuffing- 
box if the apparatus is a piston-pump. 
Many devices have been tried out in 
solving this question of a gas-tight 
stuffing-box under such a high pres- 
sure without too great a loss of power. 
One solution by Casale is to have an 
injector for the circulating apparatus 
in which the more highly compressed 
gas coming from the compressor car- 
ries away with it the gas mixture com- 

(Continued on page 290) 
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STRAUS BUILDING < Chicago 
Graham, Anderson, Probst & White 
Architects 


MISSISSIPPI WIRE GLASS CO. 
220 Fifth Avenue 
Chicago New York St. Louis 








ANo. 6 Automatic set up for the rapid production of brass couplings. 


Worthy Members 
of a famous family — 


the larger Brown & Sharpe 
Automatic Screw Machines 


HE record production of Brown & Sharpe 
Automatic Screw Machines is a by-word 
from Detroit to Delhi. The two “big brothers” 
of the family, Nos. 4 and 6, share this fame in 
their field,—the rapid production of larger turned 
parts. 
Both machines are built sturdily, to take heavy 
cuts. All the work turned out is consistently 


accurate. Several exclusive features insure ease 


of control, simplified tooling, and, above all, 


economical operation. 

The No.24G Screw Machine Catalog describes 
the Brown & Sharpe line of modern screw ma- 
chines, including the Nos. 4 and 6. Everyone 
interested in the latest development in Screw 
Machines and their important part in modern 
production methods should have a copy. We 
shall be glad to send a copy at your request. 


BROWN & SHARPE MFG. CO. 
PROVIDENCE, R. I., U.S. A. 
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(Continued from page 288) 
ing from the condenser. Another 


solution, from a French contractor, is 
to interpose a metallic membrane and 
oil between the gases and the stuffing- 
box, oils being much less prone than 
gas to leak through a stuffing-box. 

The tubes (generally steel tubes) 
which form the conduits for the com- 
pressed gases are jointed with copper 
gaskets and are not difficult to keep 
tight. 

VII. Industrial importance of alco- 
hol synthesis. From the above indi- 
cation and description it must be con- 
cluded that the synthetic production 
of alcohols directly from every carbon 
containing material is a most prac- 
tical and economical one and does not 
offer any great difficulty. 

By this process can be obtained 
nearly every alcohol of the aliphatic 
series, the corresponding aldehydes 
and most of the acids. Synthetic 
methanol thus produced has already 
been put on the market in very large 
quantities and new plants are now in 
erection for developing this indus- 
try which, in my opinion, may look 
forward to a very prosperous future. 
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enough to provide the much needed 
material for spectrographic lenses and 
prisms having high ultra-violet trans- 
mission. By means of special equip- 
ment the laboratory can produce fine 
wires of unusual materials by extrusion 
and is at present manufacturing wires 
of bismuth and some of its alloys for 
studies of its electromotive force. An 
investigation is going on of the methods 
of irradiating cod-liver oil by ultra- 
violet light. The oil thus treated is 
tested outside of the Institute by other 
investigators to determine its antira- 
chitic potency relative to that of un- 
treated oil. 

Research is being continued in the 
development of the mercury vapor 
lamp. An investigation of the great- 
est importance relating to the trans- 
mission of sound and speech by means 
of a beam of light from the mercury 
vapor lamp, has reached a most satis- 
factory state. Attempts are being 
made to measure the resonance and 
ionization potentials of the vapors of 
the more difficult fusible metals by a 
new method of procedure. 


A laboratory has been set up for 
research in the field of Electron 
Theory. Spark discharge phenome- 
na, measurement of ionization po- 
tentials, problems of conduction in 
gases in general, thermionic emission, 
and photoelectric emission, are among 
the problems for which the laboratory 
is intended. 

There are accommodations at pres- 
ent for at least six investigators and 
three students are already at work. 
Their problems include the amplifica- 
tion of very small currents with a 
special two-grid tube, the discharge in 
gases with short gaps and the second- 
ary emission of electrons due to posi- 
tive ion bombardment. 

This laboratory is in charge of Pro- 
fessor Page ‘who has associated with 
him Doctors Knobel and Frank. 

Members of the staff are serving as 
advisors to some of the large publish- 
ers upon technical and scientific mat- 
ters with special reference to the de- 
vices, apparatus and machines adver- 
tised in their columns. 


C. L. Norton 


automobile and airplane wires, 
electrical wires,submarinecables, 
bridge-building cables, wire rope, 
telegraph and telephone wire, ra- 
dio wire, round wire, flat wire, 


star-shaped and all different kinds of shapes of wire, sheet wire, piano 
wire, pipe organ wire, wire hoops, barbed wire, woven wire fences, 
wire gates, wire fence posts, trolley wire and rail bonds, poultry net- 
ting, wire springs, concrete reinforcing wire mesh, nails, staples, tacks, 
spikes, bale ties, steel wire strips, wire-rope aerial tramways. IIlus- 
trated story of how steel and wire is made, also illustrated books 


describing uses of all the above wires sent free. 
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Safeguarding Electrical Equipment 


To every industry in the world that uses electricity and electrical 
machinery, U-Re-Lite is a vital asset for the savings and protec- 
tion it affords. 


The most reliable insurance against loss of time, interrupted pro- 
duction and damage to valuable electrical equipment is 


U-RE-LITE 


U-Re-Lite is primarily a device that protects electric motors, lighting and 
power circuits from overloads and short circuits. It is an electric safety valve. 
An overload trips it open; a twist of the handle ON THE FRONT of the box 
restores service. Do not confuse it with ordinary circuit breakers—U-Re-Lite 
is The ]-T-E Circuit Breaker in the Steel Box; sturdily built, rugged in design, 
Cutter-made, Cutter-guaranteed. 

U-Re-Lite, once set and locked by the man in charge, cannot be tampered with. 
It will break a current at least 100 times as great as its rated capacity. U-Re-Lite 
has been fully tested and approved by the Underwriters’ Laboratory for use 
without any fuses in the circuit it protects. Its range of sizes makes it adaptable 
to practically every size of motor in the average plant. 


THE CUTTER COMPANY 


ESTABLISHED 1888—PHILADELPHIA 


When writing to advertisers please mention the Tech Engineering News 








U-RE - LITE 
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Cutter Engineers have set down their 


most valuable knowledge on Electrical 
Protection—based on 36 years of wide 
engineering experience—into a fully 
illustrated, bound Handbook that 
every industrial executive and plant 
engineer should have in his possession. 
It is yours for the asking. 


U-Re-Lite is absolutely fool-proof. Once 
closed, it stays closed until the exact cur- 
rent value trips it open. 


U-Re-Lite is built to last. Its mechanical 
construction is perfect. Cost for repairs 
is negligible, if any. 


U-Re-Lite has been passed by the Under- 
writers’ Laboratories for use without fuses 
of any kind in the circuit. 


U-Re-Lite has never failed to break a short 
circuit. 


U-Re-Lite is reset by a twist of the handle 
on the front of the box—first to the left, 
then to the right, turn the handle, and 
U-Re-Lite 
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the base load station of Boston, will 
be visited by the Branch this month. 
This is the largest steam central sta- 
tion in New England. Its successor 
as base load station, the new Edgar 
station at Weymouth, will be visited 
by the members of the Electrical En- 
gineering Society, later in the season. 
At this latter station is located the 
1200-pound-pressure turbine which re- 
ceived so much space in the technical 
press at the time of its installation. 
Examination of the high pressure 
steam piping in use on this turbo- 
generator was made by the X-ray 
Laboratories of Technology. 








AUBURN THRUSTS 


are desirable for 
SCREWS 


When Special Tools and Fixtures are 
designed as an aid to production, 
Auburn Ball Thrust Bearings will be 
found to care for the End Thrust | 


satisfactorily. 





Steel, Brass and Bronze Balls 


Send for Data Sheets 








AUBURN BALL BEARING CO. 
44 Elizabeth St.. ROCHESTER. N. Y. 
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In a trip to the New England Tele- 
phone Company’s downtown building 
housing the manual exchanges, Beach 
and Dewey, and the triple machine 
switching unit, Liberty, Hancock, and 
Hubbard, a similar opportunity for 
comparison of earlier and later types 
of apparatus in actual operation will 
be afforded. Liberty was Boston’s 
first “dial type” exchange and was in- 
stalled in 1922. Hubbard is only now 
being built and will not go into opera- 
tion until some time in 1927. Over 
250,000 calls a day are handled by 
Liberty and Hancock at present. 

“The King of the Rails,” a movie 
featuring the system of the longest 
electric railway in America, The 
Chicago, Milwaukee and Pacific, which 
recently changed hands and conse- 
quently its name from the C.M. and 
St. Paul, was shown on November 23 
to the Society. 

Park D. Manbeck 715, development 
engineer for the National Carbon 
Company, spoke on “Application of 
Carbon Products to Industry” on No- 
vember 29. He illustrated his talk 
with the three reeler “Behind the 
Pyramids” which did not offer the in- 
sight into the harem life of Egyptian 
sheiks that the advance posters had 
made us hope for, but was more rele- 
vant to the subject of the evening. 

Dean Dexter S. Kimball of the Col- 
lege of Engineering at Cornell Uni- 
versity, and Past President of the 
American Society of Mechanical En- 
gineers, addressed the Boston Section, 
A.I.E.E. on December 7. As usual, 
many from the M.I.T. Branch were 
present. °* 

The first of a series of student pa- 
pers was delivered before the Society 
on December 14. S. W. Marshall, Jr. 
its author, presented it,  illustrat- 
ing with appropriate lantern slides. 

Professor W. H. Timbie, M.LT. 
Branch Counselor, has been appointed 
Chairman of the Student Activities 
Committee of the Northeastern Dis- 
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trict, A.I.E.E., which includes all of 
New England and New York State 
except the New York City local dis- 
trict. 
Epwarp A. MicHELMAN, ’29, 
Secretary. 


NAVAL ARCHITECTURE 
SOCIETY 

The policy of the Massachusetts 
Institute of Technology Naval Archi- 
tecture Society has been to run inspec- 
tion trips to the various points of in- 
terest around Boston. The high point 
in last year’s activity came with the 
visits to the launching of the aircraft 
carrier “Lexington.” Thru the efforts 
of Captain Snow (now Rear Admiral 
Snow) who was formerly stationed at 
Tech, the Society was enabled to in- 
spect the launching arrangements sev- 
eral days before the launching as well 
as to be present at the launching it- 
self. Another trip was made to the 
Fore River Plant of the Bethlehem 
Shipbuilding Co. to look over the gen- 
eral arrangement of the yard and the 
machinery used. The Argentine bat- 
tleship “Moreno,” which had just 
undergone extensive reconstruction at 
Fore River, was boarded at the invi- 
tation of the Argentine officer in 
charge, Tech graduate of Course XIII. 
A trip was made to the “Boston” of 
the New York to Boston run when 
she was in drydock at the Simpson 
Plant in East Boston. 

This year this same policy is to be 
continued and perhaps extended to in- 
clude a broader range of subjects. 
Trips to several manufacturers of 
machinery and power plants are pro- 
jected. The Society expects to visit 
the Sturtevant Co. who manufacture 
small turbines of the type used to 
drive auxiliary machinery on_ ship- 
board. The Worthington Pump Co., 
who make auxiliary pumps, con- 

(Continued on page 294) 
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’ ’ CRANE VALVES ’ . 


Clamp Gate 
Valve No. 490 





Valve knowledge means 
money saved 


The valve illustrated above is all- 
iron. It is for use with fluids that 
destroy brass and bronze. Because 
it is inexpensive, serviceable, sim- 
ple, durable and compact, it is ex- 
tertsively used in oil and gas fields 
and refineries, mines, smelters and 
all classes of manufacturing plants. 
But for many purposes it would 
never do: Crane special brass, ferro- 
steel or cast steel would be essential. 


Crane knows its metals. It knows 
their tensile strength, their reaction 
under all pressures and tempera- 
tures. It knows how to get uniform- 
ityinitsvalves. Such knowledge, in 
your hands, means ability to save 
your employers’ money. For the 
preparation of a class paperor after 
you begin the practice of your pro- 
fession, you will find Crane always 
glad to put all its knowledgein your 
hands. Rather than seeking to sell 
you materials, it will seek to help you 
find exactly the equipment you need. 


CRANE 


Address all inquiries to Crane Co., Chicago 


GENERAL OFFICES! CRANE BUILDING, 836 S. MICHIGAN AVENUE, CHICAGO 
Branches and Sales Offices in One Hundred and Fifty-five Cities 
National Exhibit Rooms: Chicago, New York, Atlantic City, San Francisco and Montreal 
Works: Chicago, Bridgeport, Birmingham, Chattanooga, Trenton, Montreal and St. Johns,Que. 
CRANE EXPORT CORPORATION: NEW YORK, SAN FRANCISCO, MEXICO CITY, HAVANA 
CRANE LIMITED: CRANE BUILDING, 386 BEAVER HALL SQUARE, MONTREAL 
CRANE-BENNETT, LTD., LONDON 
C3 CRANE: PARIS, BRUSSELS 
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Steel Sheets that Resist Rust! 


The destructive enemy of sheet metal is rust. 
It is successfully combated by the use of pro- 
tective coatings, or by scientific alloying to re- 
sist corrosion. Well made steel alloyed with 
Copper gives maximum endurance. Insist upon 


KEYSTONE 


Rust-Resisting 
Copper Steel 





Black and Galvanized 


ill fii} 
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KEYSTONE 






Quality 
Services 
Keystone Copper Steel gives superior service for roof- 
ing, siding, gutters, spouting, culverts, flumes, tanks, and 
all uses to which sheet metal is adapted—above or below 
the ground. Our booklet Facts tells you why. We manu- 
facture American Bessemer, American Open Hearth, 
and Keystone Copper Steel Sheets and Tin Plates. 


Black Sheets for all purposes 
Keystone Copper Steel Sheets 

Apollo Best Bloom Galvanized Sheets 
Apollo-Keystone Galvanized Sheets 
Culvert, Flume, and Tank Stock 
Corrugated Sheets 

Formed Roofing and Siding Products 
Automobile Sheets—all grades 
Electrical Sheets, Special Sheets 
Deep Drawing and Stamping Stock 
Tin and Terne Plates, Black Plate, Etc. 


Our Sheet and Tin Mill Products represent the highest standards of quality, and 
are particularly suited to the requirements of the mining, engineering, and general 
construction fields. Sold by leading metal merchants. Write nearest District Office. 


American Sheet and Tin Plate Company 


General Offices: Frick Building, Pittsburgh, Pa. 


istrict SALEs Ortt.3————————_—_—_—_—_—_———___—_——- 
Chicago Cincinnati Denv Detroit New Orleans New York 


er 
Philadelphia Pittsburgh St. Louis 


Pacific Coast Representatives: UN1TED STATES STEEL Propucts Co., San Francisco 
Los Angeles Portland Seattle 


Export Representatives: UNITED STATES STEEL Propucts Co., New York City 
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(Continued from page 292) 


densers, and a few Diesel engines will 
also be seen. 

It is thought that an inspection trip 
to the Edgar station of the Edison 
Electric Co. at Weymouth will be 
made. While land power plant prac- 
tice is not identical with marine prac- 
tice, it is possible that some of the 
many refinements found in the power 
house can be adopted for use on ship- 
board. 

R. H. Tincey, 


Secretary. 





LARGEST MINE VENTILAT- 
ING fan in the world is being installed 
at The British Government Mines in 
South Africa. The fan and engine 
are designed to give a maximum dis- 
charge of 900,000 cu. ft. of air per 
min. under a 7 inch water gauge. The 
fan is 30 ft. in diameter and will run 
at 125 r.p.m. which is equivalent to 
a per peripheral speed of 196 ft. per 
sec. ‘The engine develops 1,500 H.P. 
at the stated speed and is of the 
tandem compound condensing type. 


Laboratory 
Equi oment 


) 
Ril tetal 6% 
Educational 


L. E. KNOTT APPARATUS COMPANY 


CAMBRIDGE MASSACHUSETTS 
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Editorials 


(Continued from page 275) 


in the highest degree to those three 
most desirable qualities, ingenuity, 
skill and diligence. Several special 
awards of two dollars each are made 
each week to the boys who have com- 
pleted some project of special merit 
and sent in photographs and building 
instructions which are _ published. 
There is one weekly award of five dol- 
lars and there is a yearly award of a 
four year college scholarship. 

The first scholarship has already 
been awarded. ‘The fortunate boy, 
Albert F. Bird of Somerville, Mass., 
is now in his first year at Technology, 
registered with the department of 
Naval Architecture and Marine En- 
gineering. He won the scholarship 
with some really beautiful work in 
building ship models. 

For countless boys this Lab may be 
an insurance that they will find early 
enough and definitely what line of 
work they will want to follow through 
life because it specializes in discover- 
ing, recognizing and fostering the too 
often neglected creative desire strug- 
gling in them for expression. 


The only other attempts that we 
know of to cater to this creative desire 
were for older men who had “hob- 
bies,” and these attempts have always 
quite neglected any personal element 
there might be. Business men and 
engineers have discerned in the Y. C. 
Lab idea a means of discovering and 
developing youths of initiative, re- 
sourcefulness and perseverance. We 
look to it for all these results and 
something more—the guidance of 
young men into their natural lines of 
endeavor in society, thereby reducing 
the overflowing ranks of sad misfits so 
evident even as early as the first year 
of college. 


A CORRECTION 


In our October issue an error was 
made in giving credit to The Lebanon 
Steel Corporation for cooperation in 
furnishing us with photographs. This 
should have read Lebanon Steel Foun- 
dry. We take this opportunity to 
make the correction. 
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The Standard 
for Rubber Insulation 


OR nearly half a century the name OKoNITE 
has been recognized in the electrical industry 


as being synonymous with quality. 

OKONITE insulation is a rubber compound con- 
taining never less than 30% by weight (over 60% 
by volume) of wild, dry, Up River Fine Para 
Rubber with no admixture of low grade rubber, re- 
claimed rubber or rubber substitutes. 

All products bearing the OKONITE trade mark 
carry with them our unconditional guarantee of 


excellence and unvarying reliability. 
OKONITE is made in but one grade. 


The Okonite Company 
The Okonite-Callender Cable Co., Inc. 


Factories, PASSAIC, N. J. 


Sales Offices: New York, Chicago, Pittsburgh, St. Louis, Atlanta, 
Birmingham, San Francisco, Los Angeles, Seattle, Wash. 


Pettingell-Andrews Co., Boston, Mass. 
Novelty Electric Co., Philadelphia Pa. 
F. D. Lawrence Elec. Co., Cincinnati, O. 


Canadian Representatives : Engineering Materials Ltd., Montreal 
Cuban Representatives : Victor G. Mendoza Co., Havana 





PATERSON, N. J. 
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HE DIRECTS THE LIGHTNING 
—SUMMONS THE EARTHQUAKE 


To control the elements; to direct the light- 

ning and harness the hurricane; to summon 

the earthquake and bend its devastating 

SJ forcestoman’s will—thisisadream that has 

captivated the imagination since man first gazed in 
terror at one of Nature’s furious assaults. 


It is for the Explosives Engineer to realize this dream. 
Forces as potent as those let loose by Nature in her 
blindest rages are under his control. In modern indus- 
try there is nothing more romantic than his mastery 
of the tremendous power of dynamite; his ability to 
guidethis power to perform his useful work; to make 
it conform to his charts and calculations. 


Without the precise knowledgeand experience of the 
Explosives Engineer, dynamite may be a wasteful and 
uncertain force; and waste and uncertainty are costly. 
Leaders of the mining, quarrying, and construction 
industries are realizing this more and more. They are 
looking for men who can eliminate waste and un- 
certainty in their blasting. 


As an aid to engineering students who would like to 
fit themselves for this new branch of engineering, 
the Hercules Powder Company has issued many book- 
lets dealing with explosives and the technic of their 
use; these are yours forthe asking. The Explosives En- 
gineer isa monthly publication dealing with blasting 
and allied subjects. Each issue contains information 
of interest and value to the engineering student or 
graduate. Mail the coupon on the right for a free 
sample copy. 
HERCULES POWDER,COMPANY 


(INCORPORATED) 


Wilmington Delaware 


MA% discerning 
engineering stu- 
dentsarepreparingthem- 
selves for future promo- 
tions now by reading 
The Explosives Engi- 
neer, regularly. And they 
are finding that this fore- 
sight does not involve 
arduous effort. Anyone 
wishing to learn more 
about mining, quarrying 
and consttuction will 
derive pleasure as well 
as profit from the care- 
fully edited, authorita- 
tive articles and from 
the many photographs, 
drawings, paintings, and 
other illustrations. 


Each issue contains a 
bibliography of every- 
thing published in the 
technical press of the 
world, relating to drill- 
ing and blasting. 


Supplement your class- 
room instruction with 
this wealth of useful in- 
formation from men 
who are now occupying 
the jobs to which you 
will some day aspire. 


Mail this coupon for a free 
sample copy. 


THE EXPLOSIVES ENGINEER 
941 Delaware Trust Building 
Wilmington, Delaware. 
Please send me a free sam- 
le copy of The Explosives 
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Advanced Boiler Practice 


atomization, however, is only suitable 
for small installations where the 
boilers are individually not over 400 
H.P. Above this rating mechanical 
atomization is preferable and _ for 
boilers which are to be crowded much 
beyond their capacity mechanical 
atomization will enable a higher effi- 
ciency to be obtained with overload 
than it is possible to obtain with steam 
atomization. With powdered coal as 
fuel it is still an open question in the 
minds of many engineers whether for 
a large sized plant a central crushing 
and pulverizing system should be 
maintained or whether the _ boilers 
should have what are known as unit 
pulverizers. 

In the preparation of coal for pow- 
dered coal burning, following a pre- 
liminary crushing to the size of an egg 
tramp iron is pulled out with a mag- 
netic separator, then follows a drying 
process, and after drying, the final 
crushing and pulverizing. A large part 
of the coal should be pulverized so 
that it will pass through a 200 mesh 
sieve,—the power required in the prep- 
aration of the coal being 20 to 30 
Kilowatts per ton according to the coai 
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(Continued jrom page 259) 


handled. Powdered coal fires, like oil 
fires, can be manipulated quickly and 
with properly designed furnaces, boil- 
ers have been run at 1500% of their 
rating. With certain grades of coal 
it is necessary to make use of a spe- 
cial ash-pit from which the fused slag 
can be easily removed or to put in a 
water screen in the shape of a series 
of horizontal tubes, connected with the 
water surface of the boiler, the tubes 
chilling the molten slag so that when 
it settles in the ash-pit it is sufficiently 
cooled so that the particles of slag do 
not stick together. Ash-pits have 
been constructed having a bottom 
floor covered with hollow rectangular 
cast iron blocks surrounding tubes 
through which water circulates. ‘The 
fused ash striking these cold blocks 
gets chilled instantly and usually can 
be removed without any difficulty. 

In the Middle West where the coal 
is of the nature of a lignite it has been 
found that a chain grate stoker is 
preferable to the underfed stoker, this 
stoker being best suited to the better 
erades of bituminous coal. In as 
much as a lignite can be burned as 
powdered fuel about as successfully as 


bituminous coal, many of the large 
power stations which are located mid 
way between the lignite coal fields and 
the Virginia coal fields, have put in 
powdered coal outfits as they can then 
burn a good grade or a poor grade 
of coal equally well. 

While fuel oil is still used in some 
of the large plants it is probable that 
few of the plants which are now build- 
ing and which are likely to be built in 
the near future will be designed for 
oil burners. I am _ referring of 
course to plants not adjacent to the 
oil fields. The price of oil varies in 
such a way that there is not much 
diiference in the cost of 1000 lbs. of 
steam as generated by oil or by pow- 
dered coal, and there is in connection 
with oil always an uncertainty as to 
the price and as to the surety of de- 
livery. Some plants which have 
shifted from underfed stokers to oil 
have been caught in the middle of the 
winter without sufficient oil to operate 
and with no possibility of getting oil. 
In such cases it has been necessary 
for such plants to install unit pulver- 

(Continued on page 298) 
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PETER GRAY &% SONS, INC. 


286 THIRD STREET, CAMBRIDGE, MASS. 
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Trade Processes 


ave now done hetter with gas 














n | ODAY in America there is twice 

as much gas used as was used ten 
: years ago—four times as much as 
twenty years ago. 


This great increase is due largely to the 

growing use of gas in industry. In 1910, 

only 5% of manufactured gas was sold | 
in wholesale quantities, as compared ) 
with 25% today. 


Every year, every month, every day, sees 

more and more firms turning to this 

better fuel. It is estimated that more 

than 21,000 trade processes are now 

Four Advantages being carried out with the aid of gas. 
Gas 





Visheecidile « Have you investigated the advantages of 
any time, any place, any gas for your plant? .... Why don’t you 
errr. do it now? As the first step, write today 

weg auto- for our interesting book, “Gas—the Ideal 
matically controlled. Factory Fuel’. 


Economical— 
lowest final cost per unit 


of production. Oe ee 
Clean— American Gas Association 
comfortable factory work- 342 Madison Avenue, New York City 

ing conditions. snus St Ss 


¥YOU CAN DO IT BETTER WITH GAS 
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Boilers 
(Continued from page 296) 


izers which could be used to supple- 
ment the oil-burning equipment. 

Engineers have learned more about 
combustion in the last ten years than 
in the thirty years preceding. As a 
result, furnaces, boilers, and econo- 
mizers have been changed and are 
constantly being changed. Probably 
there has been more development in 
steam generating equipment in the last 
five years than in any other line of 
power plant engineering. 


| Selected Grades 


Anthracite 


and 


Bituminous 


COAL 


BURTON-FURBER 


COAL COMPANY 
50 CONGRESS STREET 
BOSTON 





THE TECH ENGINEERING NEWS 





December, 1924 


Radiography 


(Continued from page 265) 


use X-rays for examining the first or 
“pilot” casting from each new mould 
or pattern. The method is consider- 
ably cheaper than the method of saw- 
ing up now in vogue and is quite as 
positive in its indications. If the 
pilot casting proves defective, the 
causes of the defects can usually be 
determined and the proper changes 
made in the casting technique to cor- 
rect it. In this way, the radiograph 
may be made to serve as a method of 
foundry control and the output of 
sound castings materially increased. 
This method has been developed by 
Dr. H. H. Lester and used quite ex- 
tensively by him at the Watertown 
Arsenal. 

The use of X-rays to study the 
soundness of welded joints seem to 
have some very interesting possibili- 
ties. The use of the various kinds of 
welding methods in all sorts of fabri- 
cated structures is becoming increas- 
ingly important and would be much 
more so could the soundness of the 
welds themselves be depended upon. 
It is quite simple to make a weld 
which looks nice on the outside and 
yet be perfectly worthless as far as 
strength is concerned. A radiograph 
of a welded joint will give much 
evidence as to its soundness or lack of 
it, showing definitely inclusions of gas 
and slag, seams of oxide, lack of 
fusion between the plates, shrinkage 
cracks and so on. It also has the 
advantage that the particular weld 
examined is not injured by the exam- 
ining process and may be put in 
service if desired. 

Much has been said about the 
advantages of the radiographic method 
and perhaps it would be well to men- 


tion some of its limitations. There 
are definite thickness limits of the 
various materials which can be pene- 
trated with the maximum voltages now 
available. These are about 3 1/2 
inches of iron or steel, 2 1/2 inches 
of brass and about 6 inches of alum- 
inum. Furthermore, there is a mini- 
mum difference in thickness which is 
observable on the film and this is 
about 1/32 of an inch in 3 inches of 
steel. ‘This means that a hole smaller 
than this* could not be seen. Fine 
cracks are also difficult to see unless 
they are in a plane which is nearly 
parallel to the direction of the X-rays. 
A radiograph also tells nothing about 
the crystalline structure of the object 
nor the stresses which may exist in the 
interior. But in spite of these difficul- 
ties, the method seems to have much 
to recommend it. It seems as if we 
may look forward to much higher 
voltages and more sensitive detecting 
devices and that the method will de- 
velop many new and useful possibili- 
ties. 

Technology is fortunate in possess- 
ing a very completely equipped radio- 
graphic laboratory with some of the 
most up-to-date equipment available. 
This laboratory is in the department 
of physics and the X-ray apparatus is 
capable of operation at voltages be- 
tween 25,000 and 250,000. ‘This lat- 
ter value is the highest for which 
X-ray tubes are at present available. 
The work of the laboratory, in addi- 
tion to that of instruction, includes 
research on the radiography of vari- 
ous kinds of material and the devel- 
opment of the details of radiographic 
apparatus and technique. 











building 


One of the finest textile mills in the world, built by Wm. T. Reed Co. 
Several repeat orders have been received from this firm. 


WILLIAM T. REED CO. 


Building Construction 


200 DEVONSHIRE STREET, BOSTON 


We are organized and equipped for the 
efficient handling of mercantile and industrial 
construction of all descriptions. 
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Modern machinery is Timken-equipped 
machinery. This is evident from the 
speed with which Timken Tapered 
Roller Bearings are being adopted by 
the greatest makers and users of 
every type of mechanical equipment. 
Therefore whether your engineering 
career leads to the design, construc- 
tion or use of machinery you will be 
increasingly called upon to deal with 
Timken Tapered Roller Bearings. 


You are sure to find Timken anti- 
friction properties a great means of 
conserving power and lubricant. You 
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Throughout 
Engineering 


will also find precision, endurance 
and refinement best assured by Timken 
ability to carry both thrust and 
radial loads. And you will find Timken 
POSITIVELY ALIGNED ROLLS, Timken 
Taper, and Timken-made steel uni- 
versally considered as supreme con- 
tributions to modern bearing practice. 


All these economies and betterments 
give Timken Tapered Roller Bearings 
their outstanding place throughout 
modern engineering. From this uni- 
versal success come the resources and 
leadership of the Timken institution. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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Chemistry in Power Generation 


generation of a horsepower hour 
whereas at present the most efficient 
generation of the same power required 
only 34 pounds of coal—a saving in 
fuel of 40%. This increase is due 
not only to the solution of related 
chemical problems but also to much 
ingenious mechanical development. 
The chemist contributed, however, a 
better understanding of the chemical 
process of combustion and aided in 
the development of the combustion 
control methods which are largely 
responsible for the increase in effi- 
ciency. The opportunities for further 
increase are shown by the fact that 
the maximum efficiency of standard 
methods of releasing energy in the 
form of mineral fuel to energy avail- 
able at the switchboard is probably 
not over 28%. 

In the constant effort to increase ef- 
ficiency several central stations are 
operating at steam pressures of 500 
pounds per square inch and upward. 
Special equipment and alloys were 
necessary for such practice and in the 
development and application of these, 


(Continued from page 269) 


chemical engineering played an import- 
ant part. 

One of the outstanding recent de- 
velopments in combustion has been the 
increased use of pulverized coal. ‘This 
is shown in Figure II. There are 
several points of dissimilarity between 
the combustion of coal on grates and 
in the pulverized condition. The fuel 
engineer made noteworthy contribu- 
tions both on the theoretical side and 
regarding the practical application of 
pulverized coal as an industrial fuel. 

Further improvements may be 
looked for in such radical departures 
from current practice as are illustrated 
by the use of two boiler fluids in con- 
junction. The pioneer effort of this 
type is the plant at Hartford, Conn. 
in which fuel is burned under a mercury 
boiler to produce mercury vapor at 
moderate pressures which is passed 
through a turbine, where power is ex- 
tracted, and then condensed under 
such conditions that steam is produced 
to be used in turn for power genera- 
tion in the usual manner. This two 
fluid process has possibilities of gen- 
erating power with smaller fuel con- 


sumption. One of the principal diff 
culties in the way of wide adoption 
of the mercury-steam combination is 
the relative scarcity of mercury. It 
has been proposed that various high 
boiling organic liquids might be sub- 
stituted. The discovery of such com- 
pounds and the development of meth- 
ods for their preparation in quantity 
and of requisite purity is a problem 
which will require the highest type of 
technical talent among chem'sts. 
Gas Manufacture 

Another development which 1s being 
intensively studied is the combined gas 
and electric plant. ‘This plan invo!ves 
the low temperature carbonizat'on of 
coal—possibly in pulverized form—to 
remove light oils, tar, and gas, followed 
by combustion of the solid residue for 
the generation of electrical power. 
The gas would be distributed as at 
present and the oils would be processed 
for use as liquid fuels. The quantity 
of the latter would be only a small part 
of our total liquid fuel requirements 
and there are other difficulties such as 
the dissimilarity of the load factors on 

(Continued on page 302) 
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OFFICE 
East Boston, Mass. 


62 Conpor STREET 


TELEPHONES 


East Boston 1834 and 1835 


Goruam H. Wurrney, President 
James E. Casuman, Treasurer 
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connection with Boardwalk Contract. 


of granite placed in 13 jetties. 


100,000 tons 


ae 














December, 1926 THE TECH ENGINEERING NEWS 301 


Granite Lives Forever— 









: Broad St., Philadelphia 


; | over the new subway 





is being paved with Granite Blocks | 


This pavement over the subway will outlast the steel ) 
rails in the subway. Granite Lives Forever. More than 
that, Broad Street will be clean, smooth but not slip- 
pery, and will require practically no repairs. 


“Granite Street Construction” explains how to build an 
everlasting Granite Block pavement. City engineers 
should write for it. 


The Granite Paving Block Mfrs. Assoc. of the U.S. Inc. 
31 State Street, Boston, Mass. 
Representing The World’s Greatest Granite Quarries 
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Chemistry in Power Generation 


the gas and electric units of such a 
combined plant but for base load con- 
ditions this plan would undoubtedly 
result in increased overall thermal ef- 
ficiency. The solution of this prob- 
lem rests mostly with the chemical 
engineer. 

The electric super-power unit in- 
volving several central stations inter- 
connected to permit increased operat- 
ing efficiency is now quite common. 
On the other hand city gas is now 
manufactured almost exclusively with- 
in a short distance of the point of con- 
sumption. The super-gas plant—lo- 
cated on the seaboard using coal 
brought by water transport—may well 





Engineers and contractors know that 
BUFF performance is accurate and sure— 
on all sorts of work, from running 
location lines to giving “neat lines” on 
important bridgework—without having 
to adjust the transit once. 


Write for the BUFF Catalog No. 20M 


Buff & Buff Mfg. Co. 


Jamaica Plain, Mass. 
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be considered a possible development 
when more effective means of high 
pressure gas transmission are de- 
veloped. Another possibility is the 
construction of large byproduct gas 
plants located at the mine mouth with 
a similar distribution system. Chemi- 
cal engineers again are responsible for 
the major developments in solving 
these problems. 


Development in the Field of Auto- 


motive Power 


Turning from the production of in- 
dustrial power to generation of power 
in the automobile the effect of chemi- 
cal research is no less evident. ‘The 
importance of chemistry in the refin- 
ing and cracking of petroleum to sup- 
ply fuel for this rapidly expanding in- 
dustry has been referred to. In the 
efficient utilization of gasoline the in- 
fluence of chemistry is no less marked. 
It is well recognized that increased 
efficiency in the gasoline engine is at- 
tainable by increasing the compression 
ratio of the gasoline-air mixture. The 
limiting factor to this increase is the 
tendency for the fuel to detonate with 
resulting loss of power and deteriora- 
tion of the engine. Extensive chemi- 
cal research demonstrated that this 
tendency to detonate could be greatly 
reduced by the addition of such com- 
pounds as aniline, iron carbonyl, and 
tetraethyl lead. The use of these 
anti-detonating compounds is resulting 
in the design of smaller motors operat- 
ing at higher speeds and higher com- 
pression ratios. ‘The reduced engine 
weight greatly affects the entire chassis 
design. The effect on fuel consump- 
tion is remarkable. It is estimated 
that the development and introduction 
of anti-detonating compounds such as 
tetraethy! lead will, permit a saving of 
40% of our gasoline consumption. 
This one chemical development alone 
may therefore result in a saving to 
this country of over $800,000,000 


yearly. 


Direct Transformation of Coal into 
Electrical Energy 


Chemical research may sometime 
make possible the production of pri- 
mary power by purely chemical means. 
If our mineral deposits had consisted 
to a much greater extent of metallic 
iron, zinc, or similar metals, highly 
efficient methods of direct conversion 
to power would be possible at present. 
The sal ammoniac cell “burns” zinc 
with great efficiency to give electrical 
power directly. ‘Theoretically there 
is no reason why carbon could not be 
burned in an electrochemical cell in 
the same way. Cells based on this 
principle have been constructed but 
have thus far failed on account of 
mechanical and chemical difficulties. 
The future will undoubtedly see de- 
velopments of interest and importance 
along this line. 

This discussion has emphasized the 
part which chemical science has played 
in the rapidly occurring series of 
changes’ which have characterized the 
generation of power during the past 
few years. The lines of research 
leading to the solution of future prob- 
lems in this field have also been in- 
dicated. It should be stated, how- 
ever, that past improvements have been 
made only through progress in me- 
chanical and electrical en gineering, 
physics, chemistry and _ metallurgy. 
The fundamental importance and basic 
character of fuel utilization and power 
generation now calls for the closest 
cooperation of all branches of engin- 
eering and science. The broad scope 
of this field is leading even to speciali- 
zation—the fuel engineer. European 
nations have established great fuel 
research laboratories. While such ef- 
fort in the United States is not as 
highly centralized as abroad, both 
Institutional and Government agencies 
in this country are vigorously prose- 
cuting investigations to the end that 
our fuel resources may be so utilized 
that our industrial development may 
continue unhampered. 





| SAMSON CORDAGE WORKS 


Trade-Mark Registered U. S. Patent Office 


Made of extra quality cotton yarn, carefully inspected, and guaranteed free from all imperfections of braid or 
finish. The colored spots are our trade-mark, used only with this quality. 
We make braided cord of all sizes, kinds, and colors, for all purposes, including sash cord, clothes limes, trolley 
cord, signal cord, arc lamp cord, 

CATALOGUE 


and many s»ecial cords for special purposes. 





AND SAMPLES GLADLY SENT ON REQUEST 


os: 88 Broad Street, Boston 9, Mass. | 
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Howarp D, Ect 


y~and now, while he doesn’t own the 
business, he’s got what he had hoped for in 
a business of his own. He’s gained the 
opportunity to bring out the best there is 
in human effort—to handle men rather than 


materials. 


That’s what Howard D. Ege had in 
mind in his early schooling at Grand Island 
College. It was actively developed dur- 
ing 1919-21 when he worked nights in a 
Lawrence power plant while completing 
work for his B. S. in Engineering at 


Kansas University. 


Ege doesn’t scorn the well-known dictum 
of Socrates—‘‘Know thyself.’? But he 
gets more of a kick out of the practical 
application of «‘Know others.”’ 


Today—five years after enrolling in the 
Westinghouse Graduate Students’ Course 
—he directly controlsa staff of fifty persons. 
And he’s responsible for coordinating the 
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efforts of 1500 employees—half of them 
men and half of them women—on the 
production floor. 


Ege is Production Supervisor in the 
Coils and Insulation Department at the 
East Pittsburgh Works. THe is the link 
between the entire Westinghouse organiza- 
tion and thirteen foremen who directly 
supervise the work of hundreds of employees. 
He is engaged in a production job which 
turns out finished parts with a shop value 
of more than $1,000,000 a year. 


How Westinghouse offers opportunity 
to engineers differing widely in outlook is 
demonstrated again in Ege’s case. From 
the time he conceived his ambition to work 


with men his path has followed a straight 


Westinghouse 


~ of his own 
~\e 










( “What's the future with a 


large organization?” That 
is what college men want to know, 
first of all. The question is best 
answered by the accomplishments 
of others with similar training 
and like opportunities. This is 
one of a series of advertisements 
portraying the progress at West- 
inghouse of typical college grad- 
uates, off the campus some five 
—cight—ten years. 


















line. His training course at East Pittsburgh 
was in Works Management. This lasted 
about ayear. Thenhe became Chief Clerk 
in the Coils and Insulation Department. 
Only one year later he became Supervisor, 
reporting directly to the Works Super- 
intendent of Production. 

To the man who wants to work with 


men rather than with materials, Westing- 
house offers promising opportunities. 


Qe 
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THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, MASS. 


2k 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY offers 
Courses, each of four years’ duration, in Civil, Mechanical, Electrical and Aero- 
nautical Engineering; Naval Architecture and Marine Engineering; Mining En- 
gineering and Metallurgy and Geology; Architecture and Architectural Engin- 
eering; Chemistry, Chemical Engineering and Electrochemical Engineering; 
Biology and Public Health and Sanitary and Municipal Engineering; Mathe- 
matics, Physics, General Science and General Engineering; and in Engineering 
Administration. These Courses lead to the degree of Bachelor of Science. 


To be admitted to the first year class applicants must have attained the age 
of seventeen years, and must satisfactorily fulfill entrance requirements in Alge- 
bra, Plane and Solid Geometry, Trigonometry, Physics, Chemistry, English, 
History and French or German and two units of elective subjects. Examina- 
tions are required in all subjects except Chemistry, History and the electives, the 
requirements for which are fulfilled by the presentation of satisfactory certifi- 
cates. A division of these entrance subjects between different examination 
periods is permitted. 

Entrance examinations are held at the Institute in September. In June 
applicants will be examined by the College Entrance Examination Board in 
Boston, New York, Philadelphia, Chicago and many other cities in America 
and Europe. A circular stating times and places is issued in advance by the 
College Board. 

Graduates of colleges and scientific schools of collegiate grade, and in gen- 
eral all applicants presenting satisfactory certificates showing work done at an- 
other college corresponding to at least one year’s work at the Institute, are ad- 
mitted, without examination, to such advanced standing as is warranted by 
their previous training. 

Graduate courses leadirig to the degrees of Master of Science, Master in 
Architecture, Doctor of Philosophy, Doctor of Science and Doctor of Public 
Health are also offered. Special Research Laboratories of Physical Chemistry, 
Organic Chemistry, Applied Chemistry and Science have been established. 


Correspondence should be addressed to the Institute of Technology. 


PUBLICATIONS 


Catalogue; Bulletins. of General Information, Summer Session, and 
Graduate Study and Research; and the Report of the President and the 
Treasurer. 


Any of the above named publications will be mailed free on application. 
For information, address 
ADMISSIONS OFFICE 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE A, MASS. 
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Aut 
Ascenseur 
Ascensor 
Ascensore 


OC uF ZH04 
Elevador 
Lift 
Elevator 
OTIS 


The above are reproductions of the Japanese, Russian, 
French, Spanish, Italian, German, Portuguese, English, 


American and universal equivalents for elevators. 
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On sea or on land, at home or abroad, 
the single word OTIS és sufficient. 
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GENERAL 








The laboratories and 
shops of industry are the 
sources of many of the 
enduring attainments of 
our times. In the Gen- 
eral Electric organiza- 
tion is an army of 75,000 
persons, co-operating to 
make electricity do more 
and better work for 
humanity. 


A series of G-E adver- 
tisements showing what 
electricity is doing in 
many fields will be sent 
on request. Ask for book- 
let GEK-18. 





ELECTRIC 





Man-power 


Four millions of the best man-power of Europe 
perished in the Napoleonic conquests. Military con- 
quest is non-creative, while industry is always 
creative. 


In the last ten years one American manufacturer— 
the General Electric Company—has created machines 
having a man-power forty times as great as that of 
all the lives lost in the Napoleonic wars. 


In the years to come, when the college nien and women 
of today are at the helm of industry and of the home, 
it will be realized more and more that human energy 
is too valuable to be wasted where electricity can do 
the work better at lower cost. 


GENERAL ELECTRIC 


COMPANY, SCHENECTADY, NEW YOR _K-. 








